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PREFACE
I AM glad to ‘have this opportunity of pre-

senting t6 a wide public an outline of the
.essential ‘facts and problems of Polar Explora-
tion. ,It is not .more than introductory to a
more comprehensive bopk which I hope to
write when some leisure is afforded from the

more real work of exploration and research.

I must also note that it is not intended to be
in ahy way *a history of Polar Ex})loration.

The book is simply a ‘‘ tiiaveller’s samp^”
reVealihg to some extent what is in the great
“ warehouse ” of the « Polar Regions. It

based, fiStly, on the author’s personal

experiences during nine polar voyages—two
tp .the Antarctic Regions, viz. in 1892-93
and 1902-04 ;• seven to the Arctic Regions,
viz. in 189fe-97, tin ^98 (two), in 1899,

1906, 1907, and secondly, on many
personal coftversatioI!s ;\Mlth' living polar ex-

jdorers during the mst twenty years, includ-

itr^ several conversations and correspondence
with the veteran Sir Joseph Dalton Hooker,
O.M., who accompanied Sir James Clark
Ross on his ever-meraorable Antarctic voyage
from 1839-1843, as well as conversation anti

correspondence with the leaders and many
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members of the staffs of every recent pol^
expedition.

^
i

,

Copseq^ently the personal note predi^mi-

nates, and those parts of the Polar RJ^ns
whidh. the author has visited are dealt* with
'm greater detail than those which he has not
yet had an opportunity of visiting. But?
the attempt is made to deal with facts and
problems that are of genefal rather*..than local

interest.

I have to acknowledge kindly h^lp in the-

production of this little book. Dr:, R. N.
Rudmose Brown has revised the* text,

especially the* botanical section, and framed
the index ; Mr. J. Y. Buchanan, ' Mr. R. T.

Omond, and Mr. J. Bolam have revised ^he
sections dealing with the Physics of the Sea,
Meteorology, and Astronomy. Mr§. Bruce has
been my amanuensis throughout.

William S. Bruce.".
% *

Scottish OceanographiccU Laboratory,
,

Edinlur^hf 1911,
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POLAR EXPLORATION

CHAPTER I

astronomical features of Tl{E

POLAR RJSOIONS
*

From the Earliest days of European civil-

isaUon it has been customary to define the
direction of the sun at noon as well as
the opposite direction. South and north are
the terms that* hav.e been used by north-
western Europe : hence North Pole for that
end of the earth’s axis towards which Europe
stretches, and South Pole for the other end
of the axis.

Now there are* very definite peculiarities

of these twyo mathematical points, and I giye
a few of these to set the reader thinking.

.
• 1. *The sun is continuously above the hori-

zo.n for six months, from our spring to our
autumn equinoxes# and contiifuously below
the horizon for the other six months.

2. JJut there is only one time, namely nodh,
because all longitudes converge at the North

11



12 POLAR EXPLORATION

Pole : whether it be light or dark it is always

noon, because the sun is always due souths ^
.

3. Though there is only one time there 'are

different seasons, because these depend' On.

the position of the earth in its orbit and bn

the inclination of the polar axis to ‘the plane

of the ecliptic.

4. The apparent path* of the su^n is an

ascending spiral from the vernal equinox till

the summer solstice, and a descending spiral

from the summer solstice till the, -autumhal

'

c(iuinox. Thus it is possible to.take meridiap'

altitude of the sun during the whole summer
six months at the North Pole, at any moment,
or at every moment, no matter where the sun

is in the spiral. Exactly the same thing may
be said of the moon when she is north of the

Equator.

6. The greatest possible altitude of the sun

above the horizon is about 23J degrees (actu-

ally at Greenwich meantime, 1911, June 22nd,

2*' p.m., 23° 27
' 9" 8). It reaches this altitude

only at that date.

6. The constellatiohs never set ht the North

Pole, their apparent paths (neglecting their

own very tiny movements) being in circles,

round the Pole; like the sun, they are always

south of the North Pole. i

7. When standing at the North Pole it is

impossible to look in any other direction along-

the earth’s surface but south. To the left or
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t6 tlie right, behind or in front of the person
standing at the North Pole the direction is

al^a^s south.

* These conditions apply equally to the South
Pole, except that the terms north and south

“have in every case to be reversed. It is very

important to get a proper grip of these facts

if one ^s: to hav8 a proper conception of

where th^ PolaT Regions are, and to account

for various special phenomena peculiar to

these .two, parts of the earth.

.
The’oreticalJy* it is convenient to define the

Polar Regions as those areas that lie round

about the Ndrth Pole and round about the

Soqth Pole, within the Arctic and Antarctic

Circles, which are defined by being those circles

of latitude where the surr on midwinter-day

does not rise and where on midsummer-day
it does not set.

In contrast to the tropical regions, where the

sun is. always vertically overhead at some
place at nooh on two days (at the north and
south limiCs on 'one day) every year, and

always reaches in ev^ry part an altitude

exceeding abo^^|^ c^^ees, in the Polar

Regions the sun khe^gr more.tlwn58j d^ees
above the horiztmU OT"ay3^tiirc w%Kis'^:^t
obliquity of the UfAi^irays^ thtf Fcdai?R^ions
the sun has less heating power-culdddM regions

are colder, whil^lttr

vails because of
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Having now obtained a general idea of the

position of the Polar Regions on the earth’s

surface let, us pass on to consider their general

features. And the Antarctic Regions Ure

considered first, because it was thare, about

twenty years ago, that I first received my-
polar baptism and first learnt what the Polar

Regions were. *



CHAPTER II

THE POLAR REGIONS

* I ijAVE defined the Antarctic Regions as

lying Vitliin the Antarctic Circlp, thatris, south

of 66 S.- latitude, buf in 1892, on board the

S(y>tti^ whaler Balccna, I found that this

definition broke down, for we fell in with

pofar conditions before we reached latitude

60^ S., some 500 miles south-eastward of Cape

’Horn, in the ’neighbourhood of the South

Shetland Islands. *My impressions of the

circumstances are as vivid to-day as then,

synd more, vivid, perhaps, than many other

even more striking incidents during that and

subsequent voya^.
Sailing |outh-eastw£ird from the Falkland

^Islands across the breezy southern ocean,

we came into weather, although it was mid-

summer, having temperatures about freezing-

point. This cold^ weathor was accompanied-

by fairly frequent fogs which occasionally

were very dense, till one day, when we Miere

about 80 miles north-east of the South
15
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Shetland Islands, the fog divided, opening up
a vista at the far end of which a gleam . of

sunshine revealed a huge shadowy iceberg

—

brilliantly'white. Sailing on we came lieaerer

to the berg, which was several milafcoff when
we first sighted it, and found it to be a mass,

of ice which probably rose fully a hundred

feet out of the .water and was about half a

mile long. The top of it looked as flat as a
billiard table, and the sides were vertical'

white cliffs; some cracks, mostly vertical arid

lenticular, were strongly defined, b'ecaiisci in

them was to 1^ seen*the most brilliant and
intense blue one can imagine. At the'watpr-

line the ice cliff was worn by the lashing of

the relatively warm waves (32 '3 ® F.*), and Here

and there were caves at sea-levcl where greep

intermingled with intense blue. Into these’

caves the water rushed’ with a resounding

roar, until each cave was a seething cauldron,

and in some cases the spray from these cav^
rose high into the air. The sea .was literally

swarming with Cape pigeons,and Mue petrels,

while great finner whafes played a^d spouted

in the vicinity of the ship. The Cape

pigeons were so numerous that, on putting a

small piece of fat over the side of the ship,

-one could catgh tl\em quite easily with an

angler’s landing-net. The silk tow-net showed

th»t the water was swarming with a small

shrimpUke creature called Euphatma, several
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species of smaller Crustacea, and some di-

atoms; the diatoms blocked the meshes of

the ^lilk and made the tow-net slimy, In the

eveniag we sighted another berg to leeward,

and at ni^t two other icebergs on either

bow of th% ship. The sun set only a little

to west of south, and a light band of

brilliant sky stretched along' the southern

horizon mych the same as is seen in Scotland

in June. During that night we passed several

l)ergs ijn the fog, whieh came down and
envelbp’ed us agslin; we also met some nasty

irregular ragged bits of *hard clear icc, each

aboyt the size of a cottage, called “ growlers
”

.by Arctic seamen on account of the sound

they made when rolling in the waves. These

growlers are literally floating rocks which

wbuld rip the sides out of an ordinary iron

steamer. We were triily in the Antarctic

Regions, although more than 300 miles north

of the Antarctic Circle. For this and other

reasons 1 prefer to define the Antarctic Regions

as being boflnded.by the average limits of

floating ice^ This line* is almost entirely

north of 60° S., except to the south of the

Indian Ocean and to the south of New Zealand

and Tasmania, where it dips to the southward.

It trends farthest nc^rth in the South Atlantic

Ocean, reaching about 50’ S. to the south of

Cape Colony, and 55° S. to the south-east

of the iFalklands. Within this limit we find
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the conditions very much as I have descried

them on that first day when, on board the

Balcena, jve fell in with the ice.

But besides defining the limits of Antalctic

ice, this boundary is useful in othfer respects,

for it includes the whole of the Continental

land mass of the Antarctic Regions, which at

several points protrudes Beyond the^Antarctic

Circle, notably at Graham Land Q.nd Wilkes

Land. It also includes most of the really typical

Antarctic islands, such as South Georgia, *thd

SandAt'ich Group, South Ofkney or * PoweH
Islands, South Shetlands, Bouvet Island,

Balleny Islands, etc. It also excludes »conr

tinental terminations of South America and

South Africa as well as Australia. The
Antarctic Regions are of exactly oppo^te

character to the Arctic Regions;. whereas In

the Arctic Regions fhere exists a polar basin

of considerable depth, surrounded by an almost

complete ring of continental land,, compijsed

of the northern parts of Europe, Asia ‘and

America, in the Antarcti* Regfons we have

an extensive continehtal land mats surrounded

by a continuous ocean. So far we know little of

this vast continent, which is probably as large

as Europe and Australia combined. What
coast-line has been dispovered was* nearly

all discovered before any of the more recent

fexpeditions sailed to the south. I^ is in-

teresting to note that the depth of the North
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Potar*Basin is more or less equal to the height

of the Antarctic continent. >

R6ss, Wilkes, D’Urville, Biscoe, Kemp,
Paliher, Johnson and Morell all made im-
portant laftd discoveries previous to 1844.

Shtce' that Itime the most important land dis-

cov'ery was Coats Land, which not only filled

up a gap ^between Enderby Land and New
South Gregnland, but which placed the edge
of the Antarctic continent 500 miles farther

hoiih than Murray and others had mapped
it. Of the intqribr of the Antarctic coUcinent

we know but little; th^ pioneer journey of

Armjtage, at an altitude of 9,000 feet, gave
MS our first insight into the nature and extent
of the continental ice cap of which we have
further knowledge from the journeys of Scott,

Shackleton . and David. (The Heart of the

Antarctic, Sir E. H. Shacklbton : London, 1910.)

There are two theories regarding the

Antarctic continent : one, that it is one con-

tinuous land mass; the other, that it is divided

by a channel frori* the Weddell Sea to the

Ross Sea. To my min'd all the evidence
points to one land mass, and for the following

reasons, although it should be noted that

Prof. Penck and others adhere to a belief in

two. Looking at tl\p map 'we will find that
the outline of the south of South America is

almost the same as that part of the Antarctic
continent known as Graham Land; each
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terminates in a pointed extremity which* is

largely broken up into clusters of islands

and tends to turn towards the eastward;

each has a group of islands lying to the east:

ward—South America the Falkldfhd Islands,

and Graham Land the South Orltneys.' We
notice also that whereas the west coast of

South America is rugged‘and broken up into

many islets and channels, the ear.t coast is

of simpler outline. These features .also hold

good for Graham Land. Looking -at the

general sculpture of these two lands we find

that South America lias a high rugged moun-
tain range on the west, parallef with the coast,-

and broad plains of low elevation on the,east;*

the same features hold good in the description

of Graham Land,* as far as it is known. The
most recent explorations of Dr. Jean Charcot

still further emphasise these resemblances.

Finally, looking at the geology, we find that

both the west coast of South America and 4;he

west coast of Graham Land afe made up of

the same class of folded focks, composed of

gneisses, granites, elc., and thal along eaph

coast there is a tendency for active volcanoes

to appear; but on the east coast of both lands

there are sedimentary rocks of more recent

origin with plateau formation. In fact, the

only marked difference that occurs is in the

^aciation, which is accounted for by difference

of latitude.
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Now give the globe a half turn round its

axis and compare Victoria Land and its

isladds with Australia and its islands. We
will'find the outline of Victoria Land on its

east coast ^as a remarkable resemblance to

the east otast of Australia. Lying off the
coast of Australia we have New Zealand and
other islands which have their‘counterpart in

the smallej islands off Victoria Land, notably

. Balleny Isles, Possession, Coalman, and Ross
’Islands. The east coast of Australia is

flanked* by a gifeat mountain sange parallel

to the coast, which slopes away to the west-

ward, and Victoria Land has exactly the same
•featijre. Geologically both Australia and
Victoria Land are plateau formations of similar

type and age. The volcanic* character of New
Zealand compai'es wi,th the volcanic islands

of Balleny, Possession, XIoulman and Ross;

all are on folded mountain ranges.

There is a further striking feature. The
whole of the west coast of South and North
America haS the •same character in being

skirted by ptirallel foldefl mountain systems,

bearing a certain number of volcanoes. This

general Eastern Pacific character also holds

goQd for the west coast of Graham Land. So,

also, the general type of the Western Pacific

appears to be carried over into Victoria

Land, ^nd it is obvious that both these sys-

tems on the east and on the west of the
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Pacific Ocean are essentially the same ex(^cpt

for secondary modifications. In consequence,,

we havq all coasts of the Pacific, as^Idr as

they are known, of exactly similar formation

in all essential respects. To my^mind, there-

fore, there can be no doubt that Cnis type of

coast is continuous along the Pacific coasts

of Antarctica, ‘and that' the mountain system

of "Victoria Land and its islandg links up

with the mountain system of Graham Land,,

almost certainly excluding the
.
possibility

of a • break, to the east df ."Victorih Land

by a channel acroS» to the W^eddell Sea.

Neither Penck nor Darwin appear ‘to have

given sufficient consideration to the principles

and characters of different coastal types in

reaching the conclusions they have regarding

a channel or deep inlet under, the Rdss

Barrier across the AiTtarctic continent, slightly

to the Pacific side of the SouthPole. Evidence

obtained from the distribution .of. ice, dcfep-

sea deposits, and marine fauna all bears 'out

this contention of a continuity df the land.

This great mountain chain fdrms, in fact,

the backbone of Antarctica, and probably

more or less follows the sea coast between

Victoria Land and Graham Land just as it

does in those lands thenj^selves.

Very little is known' of the continental

coast-line to the south of the Atlantic imd the

Indian Oceans, but there is every reason to
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bdieve that the coast-line in these parts will

resemble in general character the coast-lines

of the rest of the lands bordering on the

Atl&ntlc and Indian Oceans: that is to say,

that the cOasts will not be precipitous except

at'pbints where mountain ranges cut them at

right angles to the coast, and, meeting the sea,

form cliffy, and capd^. The geheral formation

of these jvill probably prove to be of the

plateau type truncated by the sea.

The little we do know of the coast- line in this

region ’certainly ‘does not refute this opinion.

The earliest discov'ery of continental coast-

line* in *this region was by two American
.sealers. Captains Johnson and Morrell in

1828, who reported a large tract of land to

the south of the South Orkneys, which .Johnson

chlled New South
,
Greenland, lliscoe in

1831 discovered a larg? tract of land from

about 12 ° 22^ E. to Enderby Land, in about

52S E. The. next important discoveries were

those of Wilkes and D’Urville in 1840, to the

south of the? Indian Ocean—Adelie Land and
Cote Clarie./ The other "land-falls of import-

ance to the south of the Atlantic and Indian

Qceans have not been until recent years,

when von Drygalski discovered Wilhelm Land,

which 4s evidently 9. south-western extension

of Termination Lan^, and when Coats Land
was discovered by the Scottish expedition.

Considerable scepticism is shown, especially
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in England, regarding the reported land* of

Morell and Johnson; but not in Scotland, for

the invei^igations of the Scotia undoubtedly

tend to suggest the presence of New .SdUth

Greenland, as do also the observsftions made
on board the Erebus and Terror in 1848.

There is little doubt that Graham Land is

joined to Coats Land by*New South Green-

land, and that the Weddell Sea, does not

extend very far to the south in that region*.

Again, there appears to be little doubt that'

Coats Land is continuous with Enderby Land;

and that the latter, ihrough Kemp Land and
Wilhelm Land, is continuous with Wsikes-

Land. Wilkes described high land, an(i so*

did Biscoe; and these capes may well be the

termination of mountain ranges more or less

at right angles to the. coast;' but, generally

speaking, the coast "of Antarctica does not

appear to be lofty on the Atlantic and Indian

Ocean sides. Coats Land, for instance, i is

entirely iceclad and slopes gently towards

the sea, mostly terminating in* an ice cliff

possibly 100 feet hi§h and at s^eral points

sloping right down to sea-level. Several of

those on board the Scotia confidently afiSrmed

that they could see mountain peaks in the

distance, but* there is cqjasiderable deubt if

that was actually the case. {The Voyage of

the Scotia, R. C. Mossman, J. H. H. Pine, and
R. N. Rudmose Brown ; Edinburgh, 1906, p.
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286.) If there were mountains they must
have been at a great distance ; all that I

couM «ee from the ship along the 150 miles

of ‘CoaSt-line that we mapped was the iceclad

land risingwnland in undulating slopes to an

tuikAown height.

There are several other points to be con-

sidered, but what i wish to emphasise here

is, that there is .round about the South Pole

a continent of enormous size, filling almost

•the* whole region within the Antarctic Circle,

and that it’ is probably one, and jiot two land

masses. This continent has an area of about

five,and* a hall million square miles, an area

,equal to that of Europe and Australia com-

. bined. Outside this great continent, almost

ent;irely iceclad, lies the Gireat Southern or

Antarctic Ocean: In the far south of this

there is relatively fine weather broken inter-

mittently with terrifie storms—blizzards from

Antarctica. In the more northern parts of

this ocehn theye is continual stormy weather

from the west, whiph causes high seas to run,

and earns tog this part o5 our globe the name
of the “ roaring forties ” and the “ shrieking

fifties.” That part of the Great Southern

Ocean’ which falls within the average limit

of Boating ice we will here .consider as being

within the Antarctic'Regions.

. It is not proposed to discuss here the history

of Ant&rctic exploration, which has recently
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been done so ably by Dr. H. R. Mill in The
Siege of the South Pole, but I wish to give

in more or less detail, as far as limited- space

will allow, an account of Antarctic se^ nnd
lands. This can perhaps best W done ’by

dwelling more especially on those 'parts' 'that

I have seen myself, namely, Graham Land,

South Shetlands, South Orkneys, Coats Land,
and the Weddell and Biscoe Seas, and by
giving a more general account of parts I have
read of or heard of by conversation,with other

Antarctic explorers, including the veterah Sir

Joseph Hooker whd sailed with. Sir James
Clark Ross in 1839, and others who have,

visited the Antarctic Regions since.

The striking incident of meeting ice at; sea

for the first time.in one’s life, and especially

falling in with those giant Antarctic icebergs

—grim sentinels of Hhe Antarctic—produces

even in most matter-of-fact individuals a
sense of wonder and awe. Their stupendQus

size, their exquisite architectural composition,

more magnificent than ,the temples and
pyramids of Egyptv more ovei^powering in

solemnity than the Sphinx—make the mokt
thoughtless think for a moment of the Po^ver

that controls the forces of nature.

During some years there are many mpre ice-

bergs in the great SoutheAi Ocean than during

bthers, and the summer of 1892-93—that is to

say, our northern winter, November tfll Feb-
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ruary—was such a year. On December 28rd

,and 24th, 1892, on board the Balcena, we fell

in witb a great host of bergs in the, vicinity

of the Danger Islets; they were all of great

size; some heing 8 or 4 miles long ; at one

time"^ couhted as many as sixty from the

deck, while more could be seen from the mast
head. They were al> of similar height, about

100 or 15^ feet ‘high. Each one was table-

topped. At one time we passed through a

fegiflar street, lined on each side with towering

bergs,' each a tepiple in itself, now Doric*, now
“Egyptian, each perfectly 'carved and shaped,

eachjiureV and whiter than the other, glittering

in the sun, pearl grey in the shade and rich

blue m the ’clefts and caves which pierced

their sides. This street or a\ienue was several

miles long, indeed’ some individual bergs were

fully half-a-mile in length; side avenues opened

into this main avenue. Sometimes we sailed

into an open piazza, sometimes past the end

of so nan-ow and winding a passage that it

would have been dangerous even for one of

OTir ship’s boats to atteitipt to navigate it.

Presently we came out of this closely packed

group of bergs into the open sea, where there

were still many bergs scattered from horizon

to horioon. Besides^ bergs we now fell in

with pack ice, amongst which were “ bergy-

bits,” that is, small irregular bits that had-*

’become ’detached from the bergs. Here and
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there a seal lay on the pack, sleeping or^grace'

fully lifting its head to look at our ships with^

its large dark eyes, little dreaming of the •cruel

fate that was to befall his companions a few

days later. Fussy penguins, witU their white

breasts and black backs, jumped^ out 'af the

water on to the pieces of pack ice, and by
their rather harsh cry and quaint attitudes

appeared to be entering a.protest at being

disturbed in this unseemly manner. There

was almost a perfect calm, and despite a

dense canopy of cloud overhead the horizon

was clear and bright. At midnight Gii

Christmas Eve, in latitude 64“ 13' S. a,little

to the east of Mount Haddington, we were

stopped from pushing any farther to the,

south because of solid field ice that stretched

across our bow. Afterwards the edge of this

ice was examined and was found to stretch

for about 250 miles north-eastward without

a break through which any of
.
the tjtree

Scottish whalers, that were th^re together at

the time, could have pas.^d. It is true that,

with united attack^ these stoub,ice-armoured

ships could have penetrated some miles

through this ice by charging and recharg-

ing, by sawing and blasting, and, if there

had been a. sign, of open water at tbe back

of the ice, it might haVe been worth doing

-this to see if the whale, reported by Ross in

1848 and described by him as greatly resem-,
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bling1;he Bowhead Whale, was seeking sale

retreat there. But all the evidence indicated

that there was no water at the back and to the

south cd this ice, but that it continued in a

More or lesst solid held till it came up against

Iand,* whichfwas invisible from the ship’s deck,

except to the W. and S.W., and even from the

crow’s nest at the ship’s mainmast-head.

In technical whalers’ language we “ fastened

on to the hoe ” that night and lay there during

the' "whole* qf Christmas Day, the only day of

rest Wediad for the next two nionths.* The
Seehe was of. wonderful bbauty, and I cannot

do bgttei' than quote the graceful description

’^y the able artist-chronicler of the voyage.

.

“ T^iose who have felt,” says Burn Murdoch

{Frfim Edinburgh to Uie Antarctic, by W. G.

Burn Murdpch),- the peace of a summer
night in Norway or Icelslnd, where the day
sleeps with wide-open eyes, can fancy the

quigt beauty pf such a night among the white

floes of the Antarctic. To-day has passed,

glistering in sflky white, decked with sparkling

•jewels of bli& and greefl, and we thought

surely we had seen the last of Nature’s white

harmonies; the evening came, pensive and

soothing and grey, and all the white world

changed into pale violet, pale yellow, and rose.

“ A dreamy stillness fills the air. To the

south the sun has dipped behind a bank of

'

npale grej' cloud, and the sky above is touched
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with primrose light. Far to the norfti ^the

dark, smooth sea is bounded by two low

bergs, that stretch across the horizon. • The
nearest is cold violet white, and the sunlight

strikes the farthest, making it /Jiine' like* a

wall of gold. The sky above tHfem ia-of,a

leaden, peacock blue, with rosy cloudlets

hanging against it—suchr colouring as I have

never before seen or heard described. To the

westward, across the gulf, we can just dis-

tinguish the blue-black crags jutting from' the

snowy lomopds. Little clouds touched with

gold and rose lie nei?tling in the black corrfeo,

and gather round the snowy peaks." To the

south, in the centre of the floe, some bergs lie

cold and grey in the shadow of the bank of.

clouds. They look like Greek temples im-

prisoned for ever in a field of snow. A faint

cold air comes steal:ng to us over the floe : it

ripples the yellow sky reflection at the ice-edge

for a moment, and falls away. In the distance

a seal is barking—a low muffled soUnd that

travels far over the calm ’vater, 'and occasion-

ally a slight splash breaks the* silence, as a

piece of snow separates from the field and
joins its companion pieces that are floal^ing

quietly past our stern to the north—a myste-

rious, silent procession of soft, white; spirits,

each perfectly reflected in the lavender sea.

" “ Nature sleeps—breathlessly—silent; per-

haps she dreams of the spirit worfd,. that
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seeQis to draw so close to her on such a
night.

“ By ^
midnight the tired crew were all

beloYiT and sound asleep in their stuffy bunks.

But .the doctor and I found it impossible

to leaA^e th« quiet decks and the mysterious

daylight, so we prowled about and breAved

•coffee in the deserted galley. There we
watched the sun pass behind the grey bergs

.'in the soufh for a few seconds, and appear

again, refreshed, with a cool silvery light.

A few. i^akes of .^now floated in the plear,

cold air, and two snowy petrels, white as the

snow itself, floated along the ice-edge.

. “A cold, dreamy, white Christmas morning

—beautiful beyond expression.”

These lines recall tome that wonderful scene,

more charming aiid restful thAn many another

Arctic and Antarctic scene I have seen since.

The dignity, thfi solemn grandeur, the colour,

and the marvellous silence all helped to leave

a lasting impression upon me, and, in spite

of many discqmforts, difficulties, and dangers

that I have had to face sin^e in the north and
tha south, it is this wonderful picture and

others like it that call me back again.

1 have given this picture as an artistic

presentation, and now I am going through

the rather ruthless process of analysing the

subjects in the picture. In the first place,

every one will agree that we were, without
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doubt, in what might be fairly described as

the Antarctic Regions, although, when the

Balccna lay anchored to impenetrably iee on

Christmas Day we were outside the Antarctic

Circle by two and a half degsees, ‘or. 150

miles. The first definition therefore defining

the Antarctic Regions as lying within the

Antarctic Circle breaks down completely, just

as it did ten years later when oA' board the

Scotia we met with impenetrable fee not vej:y

far south of latitude 59° S. to the east df-

the South Orkneys, or when, during th'e winter

of 1903, the Scotia was frozen up for eight

months in Scotia Bay, which is= situated

between 60 and 61 degrees south latitude.

Mention has been made of icebergs, of

field ice, of floe ice, and of pack ice. Let me
explain what these terms 'mean. It has been

shown that there, is' a great. area of land,

probably one great contirifent, round about

the South Pole. This continept is surrounded

by the Great Southern Ocean, an‘d, over the

region occupied by that ocean, within the

average limit of floating ice, there are even,

in summer time wintry conditions; so much
so that most of the precipitation that pccurs

is in the form of snow instead of rain. In

midsummer, when cruising in the ^vicinity

of the Antarctic contirffent, blizzards off the

land cause the temperature to fall even

below zero Fahrenheit, and in winter on
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Aittarctica itself a temperature has been
recorded as low as 68 degrees below zero

Fahrenheit, or 100 degrees of frost. The
lowest 'air-temperature has been recorded at

‘ VfejjJchoyan^k in Siberia, namely, - 90® F., or

T22 degrees of frost. From this it will be
seen that, as most of the Antarctic land lies

well within the Antarctic Circle, practically

all precipitation must be in the form of snow,

and that
^
little melting takes place except

•where ,the.sun gets very favourable play.

On Blabk rocks* the sun’s heat m&y be

absorbed, and in sheltered corries, where there

may be considerable melting, resulting in the

iormation of small burns and tarns.

On the rocks a few lichens will grow; on
softer, more crumbly, and, flatter expanses

a few mosses may thrive, and amongst these

mosses and iiK the tarns m few minute forms

of ammal and vegetable life will flourish,

which have sharp alternate spells of activity

or passivity according as the temperature

is above or below fthe freezing-point.



CHAPTER III

I.ANB ICE
•

Under the conditions of low teftiperature

which have been described, even if there 15

only a very slight snowfall in the heart* of

Antaretica, there must be a constant accumur
lation of snow upofi the land. This snow
by its own ineumbent weight gets corhpre«!sed

into ice, which fills corrics and glens, and
covers any flat land there may be with a
great depth of solid ice. But the accungiu-

lation cannot go on indefinitely, and the ice

begins to flow, first down the, ^steeper glens,

then down even the least inclined stretches

of the land, forced by the grcAt naass ^ jce

always accumulating from behind. It may
even get pushed over fl^t if not actually

rising ground, and eventually reaches the sea.

If the sea be shallow it may push out a coh-

siderable distance from the land, ultimately

floating free from the bottom. Fresh snow
is all the while falling, and adding .to the

whole. Blizzards come Wd drive the pow-
dery loose snow from one place to another,

and the hard-driving wind binds the ’f^owder
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into solid ice. Imagine all this on an enor-

mous scale ! Not over an area of a dozen or

a hundred, or even a thousand square miles,

but over an area as large as Europe and
A^tralia combined, then we have a picture

of wjiat ts happening over the length and
breadth of Antarctica ! The ice thus aeeumu-
lated from snowfall, thus consolidated from
loose snbw intp solid ice by pressure, gets

pushed uftimately into the sea. Let me indicate

what happens by referi’ing for a moment to a
phenomenon with which all of us are familiar.

A snowstorm whitens tril the country round
and evfery roof has a coating of snow some
six inches thick. The snow gets bound
together and remains a more or less solid

covering on the roof, till one day it slips

off from various ' causes in irregular pieces,

all about sij^inches thick and perhaps several

feet across, and' crashes down on the roadway

hpueath. livit if the eaves of the roof dipped

into water at* that level, then this great sheet

of icy snow would, when slipping from the

roof, float fcff on the surface of the water.

The floating sheets of icy snow—“ floating

ice. islands ”—would be of various areas, but

they would all be flat-topped, and of a uniform

thickiiess of six inches, the* sides would be

more or less perpehdicular, and the greater

part of the thickness would be below the

surface of the water, the amount depending

'B 2
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on the solidity of each sheet of icy snow,

but possibly one inch might be above water

to five inches below. Magnify your roof,

magnify your ice covering which has sUpped

off the roof and floated off into>che water,'’

magnify your snowfall of a single 'night into

that of more than a thousand years, make
every inch of thickness lOP feet, and you have

models on a scale of 1 to 1,200 of Antarctic

icebergs, at least as far as shape is concerned..

The mode of formation also is somewhat
similar* to that of the Antarctic icebergs,-

although probably tiie great iccrfields that

come flowing over extensive- stretches « of

gently undulating or more or less flat land,

and even what would be shallow sea were the

ice not there, are fed not only by the inter-

mittent falls of snow year after year and by
the drift brought from the mountains and
inland ice, but also by glaciers which act as

feeders to these low-lying ice-fields, nnd which

keep on pushing the whole mass seaward

until great flat-topped pieces, exactly similar

in shape to the flat-topped snow islands from

the roof, float out to sea.

One of these great ice-fields lies to the south

qI New Zealand, terminating in an ice cliff

' in the Ross'Sea-, which is usually known as

,
the Ross Barrier. This great barrier was
discovered by Ross in 1840, and was visited,

by him during two successive seasons. • It
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h&s been now visited by several expeditions

during recent years, especially by those under
the*leadership of Scott and Shackleton. This
ictf cliff, varying in height from almost sea-

ieyel to abftut 100 feet above the sea, stretches

in'an.east*and west direction between Mounts
Erebus and Terror and Edward Land for a
distance of nearly 800 miles. .It is quite easy

to imagine that pieces many miles in length

and breadth might break off and float out to

sea, as well as almost innumerable smaller

piecte *from a ‘mile or two ip length and
breadth to. only a few feet. This is exactly

what does happen, and it certainly must occur

,in other parts of the Antarctic Regions besides

the Ross Sea. Those countless bergs seen

by us on board the Balcena in 1892-98, and
again those seen by all on board the Scotia

during her Vjvo cruises «in the Weddell Sea,

as well as those that drifted past the South

Orkneys .for eight months during the winter

of 1908, and •those seen by Charcot between
70’ W. and* 124’ W; certainly did not come
from the Ross Barrier, but from similar bar-

riers, perhaps even more extensive than the

Ross Barrier. Other barriers must occur else-

where in the Antarctic Regions to account for

the host of table-topped bergs that are scat-

tered all over the Gireat Southern Ocean, and
.indeed Nordenskjold has described one on the

east ebast of Graham Land. The greater size
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of the bergs on the Atlantic Ocean than oh

the Pacific side of Antarctica indicates the

greater scale of the ice-sheet towards the

Weddell Sea than towards the Ross* Sea.

Moreover, after the reports of the Ifttest expe^

ditions, it appears probable that the larger,

and more numerous bergs that occur to the

south of the Atlantic and Jndian Oceans are

not wholly comparable in their. form4'tion and
structure to those found in the Ross Sea, in.

the neighbourhood of the Ross Barrier.

The -whole .question of the Ross Barrier-

and a barrier described by Nordenskjold on
the east coast of Graham Land, which 'he

calls an “ice-terrace,” is most interesting.,

Buchanan and Nordenskjold have pointed

out that these barriers, or ice-terraces, aie

composed of nev6, not glacier- ice, and with

the Graham Land .JBarrier thjo especially

appears to be the case. Nev6, however, pre-

cludes the idea of flow, and we have the definita

record of Scott that Barne, on visiting a depot

Scott had laid down, found that it hkd “ moved
on.” “Thirteen and* a half months,” says

Scott, “ after the establishment of the depot,

he measured its displacement, and found it to.

be 606 yards. And thus almost accidentally

'we obtained ‘a very good indication of the

.movement of the Great 'Barrier ice-sheet.”

{The Voyage of the Discovery, Captain R. F.-

Scott, vol. ii, p. 800 ; London, 1905.)
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Doubtless, the Ross Barrier is fed consider-

ably from the southern glaciers that run into

it. * Speaking of the discharges of the glaciers

from; the n6v6 of the inland ice plateau,

'Scott says, “ From observations which I

have; mentioned one must gather that the

movement of this most northerly of these

discharges is very»slow, but. judging by the

movement of the Barrier, the southern ones

.are more aetive.”

Now the only good channels by which

glacieis run into this Barrier,^ and that are

of importance and that? come down from the

Iniand*Ice-shcet or Inland neve over which

.Scott, Shackleton, Armitagc, and David have

led expeditions, probably come into it at

half-a-dozen so-called inlets, such as Skelton,

Mulock, Barne, and Shackleton Inlets, and

the largest ^nd most’ definite feeder known is

the .great glacier that Shackleton discovered

ind travelled.up from the Barrier to the Inland

Ice, naihely,«the Beardmore Glacier,

But the ice tha.t pours out of this evidently

rapid-flowing and hugo glacier is about 360

nautical miles from the face of the cliff of

the Ross Barrier. Now, according to Scott’s

estimated rate of flow of the Barrier at 006 feet

in thirteen and a half months, it would take

nearly 1,200 year^ for that ice to reach the,

. Barrier face. Meantime the whole glacier—or

should it be called ice-field ?—is accumulating
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ice by snowfall and by drift from the surround-

ing mountains and plateaux, and must there-

fore be chiefly and, indeed possibly, wholly

composed of this in the form of bujb with

this marked character, that it is moving,'

and not a stationary, ndv6. At sdme futuie

time, with more space atmy disposal, I propose

to further discuss this point, because a general

definition of a n6v6 is ice that cDllectsjn a lofty

plain, from which glaciers flow out but which,

does not actually flow itself. The, structure

of n6vd ice is also distinct from that of“glacier

ice, the grain of whfeh, in each case, is the

leading feature. The flow of the Ross'Bariier

is, I believe, different from that of an ordinary

glacier which comes running and tumbling

down a gully or a glen, like water in a river

down a river course, for in this case it comes

over a low stretch of flat or geptly shelving

land or shallow sea and is ultimately afloat.

It is rather pushed from behind than moving
forward by its own gravitation. The flow

is probably different also in 4;his respect, that,

like a rapid river, th!i::re is a sort»of rotatory

movement of the ice of a glacier which is

plastic by virtue of its disintegrated grains,

each surroimded with a film of saline water,

whereas very little of such movement would
occur in the case of the blarrier ice, and con-

sequently the marks of stratification remain

visible in the bergs which are calved from it.
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Except for a certain amount of glacier ice,

which comes in from the feeders mentioned, the

Ross Barrier is made up almost entirely of

sUhceSsive years’ additions of snow and drift

that fall lipon it and accumulate in definite

layers, "the simile, therefore, that I have
already given of the snow layer on a roof is

all the more striking, only it is not the accumu-
lation of snow of a single fall, not even of snow
of a single year, but probably of snow that

has fallen, .say, during a thousand years.

. It wbuld not'do to pass by NordenSkjoId’s

important .observations* with regard to his

“ ite terrace ” at Graham Land, and it is

Jbest to quote his own words {Antarctica,

Dr. Otto Nordenskjold : London, 1905) as

follows : “At pur noonday rest I was

nearly falling ihto a broad crevasse, but said

nothing of IJfee matter, in order not to make
the others anxious. But all of a sudden the

iee becapie more uneven, and at 5 p.m. our

march carnet to a sudden and unexpected

end in froqt of a canal-like crevasse, some

?0 metres *(65 feet) b^oad and almost as

deep, which seemed to run in towards tne

land as far as the eye could reach. This

crevasse was of great interest, as it gave us

a very clear idea,of the iifner* structure of

the ice. The same splendid stratification

could be seen here as that which often occurs

in TthI large icebergs, thus proving that the



42 POLAR EXPLORATION

ice had been formed of layers of snow deposited,

during long periods, the one upon the other,

and being, too, a new proof of the transition,

found in these regions, from glacier Ho ska.

ice. I think, too, that the Antarctic icebergs

need not necessarily have their origin on

land, but that they can also be built up on a

base of sea ice in shalldW water .near the

land.”

Nordenskjold’s idea that Antarctic ige-

bergs maybe built up on a base of sea ice

is not' altogether new, for Captain Cook
previously made that suggestion, though with-

out the great scientific qualifications that N’or-

denskjold has for expressing such, an opinion?

and also without the knowledge of the exist-

ence of these barriers or ice-terraces that haVe

been discovered in the Antarctic Regions by
Ross and Nordenskjold since. Cook’s voyage.

But from my experience in the Polar Regions

dming twenty years I cannot conceive of

these Antarctic bergs being built up from a

base of sea ice.

There appears to Be little douBt, however,

that the Ross Barrier is to a great extent

afloat. But Sir George Darwin’s “guess’!

“that the bay behind the barrier stretches

past the Soiith Pole and,^to the east of it as

far as latitude 80”” is dangerous. All the

evidence at our disposal from observations

taken in the region of the Weddell Sek cbn-



LAND ICE 43

demns the idea that there is “ an arm of the

sea through to Weddell’s Sea.” {Tidal Observa-

tions of the British Antarctic Expedition, 1907.

^r G?. Darwin.)

“'The question is a most intricate and difli-

^cult -one, and cannot be properly solved until

one or more expeditions set themselves to

work in definitely making examinations of

the ice of the ‘different layers of the barriers,

of the .different layers of the bergs that

have, been shed from them, and various

(detailed measifrements, and, what is ‘perhaps

'as important as anytRiug, the demarcation

of the exact 'extent of these barriers, and a
.detailed survey of their surface as regards

level. From the information we have at

hand, it is very difficult .to assert with cer-

tainty that the altitude of the Ross Barrier,

when it emerges into the Ross Sea, is exactly

the- same as it is in 84° S., in the vicinity of

the Beardmore Glacier.

It can be imagined that bergs of almost

any length might be broken off from such

,a barrier al the Ross BSrrier, and, as a matter

of fact, bergs of enormous size have been

recorded by many voyagers to the South Seas.

Even allowing for exaggeration due to diffi-

culty in gauging their length, bftrgs of several

miles in length, up to 20 or 80, certainly d<\

occur. A single glance at the ice chart for

the Antarctic Regions published by the Ad-
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miralty will confirm this statement. On board

the Balcena and the Scotia we saw many bergs

at least 4 miles long : on one occasion, onibhe

Balcena, we measured a berg 12 miles lon^, ahd

on another occasion the Balcena steamed at };lle

rate of 6 knots for 6 hours along the- iacg"

of a berg, which made the length of it fully

30 miles. Some bergs have been recorded

of very much greater height than any I have

seen, though the records are doubted, by some
Antarctic explorers of recent years, bjit in

bad weather and in those tcmpestuotis *sea^

it is easy for such ferrors to occur, though

it may be possible to have bergs considerably

more than 150 feet high in the Antarctic, if^

by weathering, one of these flat-topped bergs

should become tilted up on end. These

gigantic bergs have at times been described

as ice islands, and by the inexperienced

mistaken for land.

There is another class of icebergs in the

Antarctic Regions that are rather overlooked

and lost sight of by being OT/ershadowed with

so large a number of* these great* flat-topped

bergs : these are bergs that are similar in every

respect to those of the Arctic Regions. They,

are formed by much smaller and irregultur

pieces of ice* breaking away from the snouts

of glaciers similar to those found in Spitsbergen

and other Arctic lands. These are only-

formed in smaller masses of land lik$e the
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South Orkneys or those parts of the continent

where relatively small individual glaeiers run

difectly from the mountains into the sea, as

theyido at the northern extremity of Graham
Land, at the South Orkneys, and several other

iplaces.

The reader should now have a clear eon-

ception of what bergs are apd how they ai’e

formed.*. He will see that they are a produet of

the land, and that they are composed entirely

of fresh-water ice. They may be likened to

great 'ships, dwarfing the greatest liners and

battleship? into bcggariy insignificance; they

sail forth to the open ocean drifted by deeper

.cpyrents rather than the wind, moving to and

fro with the tide; blizzards and stormy seas

lashing them, they drive onward with the

currents of the sea, checked only by a contrary

tide and helped onwar^ by a favourable one;

onward they go head to wind and head to sea,

it matters little to them ! Should some smaller

berg be driven agains^ne of these leviathans,

it is dashdd to pieces j^c^liffs, only

with the Wrifice of 8rf^^ cnip^alling off

and around its victi^|L|jsho^8P8^e||[gjL^^

iee be driven by the

floe is broken into fraj^enCif,' whilst pack"Ib

divides and passes bW5n£eilh^i,|^. *Tftey

drive onward and

and resistless, and then venturf* forth into

warmer seas. These seas are the most
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tempestuous in the world, and the presence

of so much ice in water of a higher tem-

perature not only encourages fogs, as does

also the variation of the temperature <Jf the

air and water, but is exceedingly* dangerptTs

to ships navigating there; especially as iif

these latitudes there are always dark nights

of greater or less duration the whole year.

But this is the beginning of the end : rotted

by the warmer winds and seas, gutted out-

with caves up which great waves rush in

wild confusion. into the very bowels of these’

monsters, the bergs ‘get undermined, turn-

turtle, and break up into many smalfer

bergs and thousands of smaller irregular*

pieces. These irregular chips get still more
weathered, and assume most fantastic shapes,

and are hard as flint. They are the “ growl-

ers ” and the “ bergy bits ” that we have

already spoken of.

Many an iron ship has had . its . side or
bottom ripped out with growlers, and many
a wooden ship has had its wodden walls

“ stove-in ” with them, and nothing more

has been heard of them or their living human
freight. No chance for these poor wretches,

even if a few managed to scramble wet, cold,

hnd benumbed into a ship’s boats. No hand

to help, no one to hear their last cry of agony.

If this is the power of a “growler,” what

chance has a helpless sailing-ship driving
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before a gale with a monster berg on its lee ?

Her end must be a battering to death against

its solid ice cliffs.

.••Ev^n with ships specially constructed for

ice-navigatjon, the greatest care has to be

fx^cised.* I have seen a relativel}' small

piece weighing hundreds of tons falling off

one of these gre^t bergs; a smaller more
weather-beaten berg splitting in two

;
and,

.on another occasion, a berg turning turtle. In

each ca^e a great w'ave was generated, and
•had' 'our ship .been in too close proximity

It would certainly ha'^e resulted in* serious

damage and probable loss of life, if not total

^destruction. Several Antarctic ships have

had narrow escapes when navigating, under

fprce of circumstances, dirring dark nights in

the vicinity of these great bergs; the serious

collision 6^ Ross’s ships among a chain of

bergs during a hard gale on a dark night,

was an instance as notable as their miracu-

lous escape.. On this terrible night the Erebus

was trying to weather a berg when it was

observed lhat the Terror was running down
upon her. It was impossible for the Terror

to clear both the Erebus and the berg;

collision was inevitable. Ross graphically

describes the incident, and says, ‘‘ We instantly

hove all aback tt) diminish the violence of

the shock; but the concussion when she

struck us, was such as to throw almost every
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one off his feet; our bowsprit, fore-topmast,

and other smaller spars, were carried away;
and the two ships hanging together, entangled

by their rigging, and dashing againslj each

other with fearful violence, were falling down
upon the lofty berg under om* lee, againsj;

which the waves were breaking and foaming

to near the summit of its perpendicular cliffs.

Sometimes she ' rose high above uS, almost

exposing her keel to view, and again descended

as we in our turn rose to the top of the wave,

threatening to bury her beneath ’us,, whilst

the crashing 'of the
,
breaking upper works

and boats increased the horror of the scene.

Providentially they gradually forged past each

other, and separated before we drifted down
amongst the foaming breakers, and we had
the gratification of seeing her. clear the end

of the berg, and of feeling that s];ie was safe.

But she left us completely disabled; the

wreck of the spars so encumbered the lowet

yards, that we were unable tq make sail,

so as to get headway on the ship; nor had
we room to wear roujjd, being by. this time

so close to the berg that the waves, when they'

struck against it, threw back their sprays into

the ship. The only way left to us to extri-

cate ourselves fropi this awful and appalling

situation was by resorting' to the hazardous

expedient of a stern-board, which nothing

could justify during such a gale and with so
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high a sea running, but to avert the danger
which every moment threatened us of being
dasind to pieces. The heavy rolling of the
vessel,, and the probability of the masts
’giving way, each time the lower yard-arms
struck agafhst the cliffs, which were towering
high above our mast-heads, rendered it a
service of extreme danger to Ipose the main-
sail; bur no sponer was the order given,

than the daring spirit of the British seaman
m^thifested itself—the men ran up the rigging

with * as much. <ilacrity as on any ordinary

occasion; and although more than once
driven dff the .yard, they after a short time
sjj^eeded in loosing the sail. Amidst the
roar of the wind and sea it was difficult both
to, hear and to execute the orders that were
given, so that it was three-quarters of an hour
before we cpuld get ’the^ yards braced bye,

and .the maintack hauled on board sharp
aback—an expedient that perhaps had never
before been sesorted to by seamen in such

weather : but it Ijad the desired effect; the

ship gathered stern-wayt plunging her stern

.iAto the sea, washing away the gig and
quarter boats, and, with her lower yard-arms

scraping the rugged face of the berg, wc
in a few minutes reached its western termina-

tion; the ‘under *tow,’ as it is called, or

the reaction of the water from its vertical

cliffs, (alone preventing us being driven to
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atoms against it. No sooner had ve cleared

it than another was seen directly astern of

us, against which we were running; and the

difficulty now was to get the ship’s head
turned round and pointed fairly through

between the two bergs, the breadth pf the

intervening space not exceeding three times

her own breadth; this, however, we happily

accomplished; and in a few minptes, after

getting the wind, she dashed through the

narrow channel between two perpendicular

walls of ice, and the foaming .breakers which

stretched across it, «and the next minute we
were in smooth water under its lee.

“ A cluster of bergs was seen to windwar^
extending as far as the eye cduld discern,

and so closely connected, that, except the

small opening by which we had escaped, they

appeared to form ,an’ unbroken continuous

line; it seems, therefore, not at all improbable

that the collision with the Terror was the

means of our preservation, by forcing us

backwards to the only practicable channel,

instead of permittin^us, as we we^e endeavour-

ing, to run to the eastward, and become en-

tangled in a labyrinth of heavy bergs, fro^ii

which escape might have been impracticable,

or perhaps impossible.”

The Challenger, too, ‘had uncomfortable

experiences on February 24, 1874, when the

late Professor Moseley relates ‘‘ it blew a
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gale, with dry drifting snow obscuring the

view and rendering it impossible to see for

a greater distance than 200 or 800 yards.”

,Afttr having failed to fasten on under the

lee tif a be^, “ either a back current set the

ship on to the berg, or the berg itself was
drifting towards us with the wind more
rapidly than was expected. A collision ensued

and the jibboom was forced against the side

of the berg and broken, together with some
‘parts pf the rigging in connection with it.

Tbe end*of the jibboom left a staj^like mark on
the sloping wall of the betg, but had no other

effeflt on the mass. The men who were aloft

raafiiig the topsails, came down the back

stays helter-*skelter, expecting the top-gallant

masts to fall, but no further damage ensued.

“The weather became worse,” continues

Moseley; “w« were in rather a critical posi-

tion. • We were surrounded by bergs, with

the weather so thick with snow that we could

not see more than a ship’s length, and a heavy

gale was bWwing.* The full power of steam

ayailable wlis employed. Once we had a

4iarrow escape of running into a large berg,

passing only just about 100 yards to leeward

of .it by making a stern-board, with all sails

aback,* and screwing full spedd astern at the

same time. The deck was covered with

frozen powdery snow, and forward was coated

with icte from the shipping of seas. ’I
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The following day the Challenger had forty

icebergs in sight at noon.

At the end of March 1903, whilst looking for

a harbour in the South Orkneys, we had lour

anxious days and nights on board the Scotia,

navigating amongst bergs in dirty weather, and
on the 22nd of March 1908 narrowly escaped

shipwreck by .collision mth an iceberg. The
nights at this time were very dark and of-

full twelve hours’ duration, and it was blowing

almost continually with fog and driving siibw,*

especially w^en we came near the land.. All

day in such weathtfr we would approach the

land cautiously, looking in -vain to fiAd a

safe harbour where the Scotia might wiptar;

and at night, to prevent being driven ashore, •

we would stearn out to sea. To the north

of the South Orkneys at this time the sea was

clear of pack ice,, but it was <ull of bergs,

and the greatest vigilance had to be shown.

On the afternoon of Sunday, March the 22nd,

while endeavouring to discov^sr Lethewaite

Strait, the squalls became sxceedtngly violent,

accompanied by Snow and Very heavy,

blinding drift from the high mountains of

Coronation Island. Suddenly, there se^ed
to be a lull in the wind, and the sea became
smooth as glass—an ominous sign, for •we had

assuredly come under tlie lee of a berg or

high land. “ Hard-a-port 1
” was Captain

Robertson’s swift order, and we swung^rotmd,!
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and in. doing so there loomed up on the port

side the grim icy cliff of a huge berg, which

almost grazed our yard-arms. Nothing but

the**.able handling of the ship by my officers

and [crew, and their long experience of navi-

gating. among ice could have saved us from
a most deadly collision, if not shipwreck

:

soon after^ as the drift diminished, we sighted

another b^rg to leeward, and a little later,

when it cleared, we found we were completely

surrounded by bergs.

‘.Havirfg dealt* with Antarctic, icebergs, let

us now turn, our attention to the other forms

of tee I have -mentioned. Apart from ice-

bMigs, all other Antarctic and indeed Polar

ice is a product of the sea and not the land.



CHAPTEa IV

SEA ICE AND COLORATION OF ICE InD SNOW

At almost any time during even a s.ummer
cruise, when^there is a perfedt' calm &nd when
the sun is low duriii^ the night, there may he
found under the shadow of loose pieces of ice,

which gently rest upon a glassy sea, na^rjiiy-

formed fine ice spicules floating on the

surface : these ice spicules are dissipated when
the rays of the sun play ohce more on the

surface of the water. If the temperature of

the water be taken at such a time it will be

found to be about 29® F., which therefore

clearly about the temperature at which the

polar seas begin to freeze. That is to say,

about 8® F., below the freezing-point of fre^sh

water, which, as the reader will know, freezes

at 82® F.

Now, if the temperature of the air falls

considerably below 28® F., say to 15® Ff, these

ice spicules or crystals increase very rapidly,

and the whole surface of the sea becomes

covered with a considerable layer ol them,
54
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which is known by polar seamen as “ Bay ice.”

If there is a snow shower the snow mixes

with these crystals and does not melt, but

becomes part and parcel of this bay ice and
is termed slush.” This may increase in

thickness up to, say, 3 or 4 inches. If wind
.arises and sea is thrown into waves it is found

that the c^stals arefall separate and that the

bay ice or tflush ns quite mobile, but it is not

so .paobile .as the water without crystals, the

shape pf the-waves being less sharp. In fact,

the wa^es havS an oily motion in a slush-

covered sea. . If one trie* to pull in a boat,

the’pulling is found to be very heavy, and
evow the wajr of a large ship with good steam
power is seriously impeded. The water is, in

fact, “ gluey.” The “ slush,” may include in

it any small fragments, of ice that are floating

on the sea at the time. Should there be a
sudden lowering of the air-temperature with a
heavy fafl-of snow, then the slush is formed in

greater part df snow crystals, but has essen-

tially the sa\ne qualities, except that it may
bp slightly more disintegrated than simple

•bay ice.

. If the weather is stormy and the water is

considerably disturbed, though the slush in-

creases considerably the spiOulea of ice and
snow are evidently more or less free, though
the water continues to become more and
more gluey and waves become less and less
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pronounced : but, if it is calm weather, the

crystals become entangled in somewhat fixed

positions, and adhering to each other the

slush becomes a plastic crust on the surftice,^

even less than an inch thick. « This n^wly-

formed sheet of ice is known as Bay ice,”

because naturally it forms more easily in_

sheltered bays. Any new ice, from the

thinest film to ice of, say, 6 t^ 8 inches*

in thickness, is termed “Bay ice.” An
ordinary wooden ice ship forges its way*
thi’ough it by continuously *steamirfg ahea.d.

Until this bay icei. is some 4 or 5 inches

thick it has a black appearance, bbing

more or less translucent. But when it^.^-

comes thicker and more securely frozen

together with some sharp frost it becomes
whiter.

A ship steaming through Black ice
”

cuts through it as through a sticky scum,

leaving a blacker lane of water astern, exactly

the width of the ship, which does not close

up until frozen over again. But through

the thicker and moflfe rigid “ White ice ” ^
the ship steams ahead a long split is formed'

ahead of her, through which she is able to

forge her way. This more completely formed
white ice is often easier for navigating a
ship through, because 'it is more brittle

than the thinner black ice, which is gluey in

texture.
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Now,, if the water remain calm very strik-

ing and beautiful developments occur. There

is always some horizontal motion in the

sur&tiCe of the sea, even if it is a glassy calm,

owing to cuwents or change of tide or other

causes.. For one of these reasons, the surface

water spreads itself out by flowing away
from one position a»little more rapidly than

the surface water at its rear is making up
upon it, possibly on account of the dividing

bf the tides or a slight air blowing in a con-

trary. direction in one quarter tq that in the

other; or it may be due to one of those deli-

catew-currents that one sees looking over a

glsjsy Scottish loch, which by mere chance

.enables one fairy yacht to move ahead of

its becalmed fellows not many hundred yards

distant. Then the crust divides into thou-
•

sands of hexagonal discs frpm about an inch

to several feet in diameter, the diameter

increasing .with the thickness of the bay

ice ; in between the discs, the shiny black

lines of watet broaden into wide lanes, and

the surface (ft the sea ii^ like a patchwork

quilt. Now, some slight disturbance occurs,

a little wind or tide, which causes the surface

waters to come together again, the more or

less* hexagonal ice discs hUstle* together,

their delicate sides and comers are crushed

and broken, and are curled up by the pressure.

Thus • tljey become subangular discs, each
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with a flat interior and a bruised tijrned-up

edge, like a pancake. Again the motion of

the surface of the water, due as often fts not

to tide, separates these discs; agmn ^hey

are hustled together and bruised and geC

their edges still more turned up. This goes

on continually, and meanwhile the discs are

thickening and solidifying with the continued

.

low temperature. This ice is kno^n as “ Pan-:

cake ice.” >.

By continued and increased fjost the e'dgeS

of the pancjikes get frozen ‘bogether and the

whole surface of the sea has a continuous

sheet of icc, only to be broken up again, ‘how-

ever, into fresh though larger hexa^ns;

which in turn are hustled together and form

magnified pancakes many feet in diameter.

These require greater force, as they increase

in thickness and jsolidity, to break up again,

until eventually they remain together, in one

great solid sheet which nothing but a heavy

gale and a tremendous sea <will break into

pieces. Those great sheets of ice, often many

uiiles—it may be »ven hundreds of miles—in

extent, are known in general terms as “ Floes»”

or “Field ice,” “Floe ice” usually being

employed when they are less extensive, the

term “ Field ice ” for ice that stretehes un-

broken beyond the limits of the eye from the"

crow’s-nest.

A “Land floe” is a floe that ii^ formed
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next the land and that remains fast to the

Jand, if the weather is light, during, it may be,

the whole of the following summer. Such a

floe rpnMnues to increase in thickness during

the second winter, but it is unlikely that

the wfiather will be so favourable as 'to

allow this “ land floe ” to survive a second

summer. But, on the other hand, the first

year’s floe *^ay rot away entirely during the

first summer after its formation. I saw this

Happen in’ FiiAnz Josef Land during the

summer of ISO'Z'to a land floe,that I had

watched from, its birth ta its disintegration,

from»the time the first “ bay ice ” was form-

ing^n the calm surface, through the period

when the ice* was thick and solid, until it

had.rotted entirely away.

The surface of' such a primitive floe is as

level as the surface of thg sea, and before

the winter snows and the drift from the land

or other par.ts of the same floe cover it, it has

the texture of a good Brussels carpet on the

surface. It is*never*smooth or glassy like the

ice formed oA the surfa<JB of fresh water.

One cannot ciul, slide, or skate upon it. Ski

stick .on it and sledges will not glide over it.

The surface is sticky, and even at low tempera-

tures it. wets through the thih soles of fur

hoots and proves ve^ destructive to them.

It has a sort of efflorescent appearance and

ar saltish .taste. It is, in fact, the saltest layer
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of the floe, which may freeze to a thickness

of 5 or 6 feet; sometimes less thick when
strong currents flow under its surface, Some-
times of greater thickness in sheltered Jochs

and bays. But while the surface of the floe*

is very salt, if a piece of ice be (aken, out.of

any intermediate part it is found to be

relatively fresh, certainly not nearly so salt

as the sea itself.

I shall return later on to this interesting

question of the saltness of sea Jipe, at present

I wish to d/ial only with general naked-eye
structure. It can* be seen that this ice. is

much more plastic than .fresh-water*' ice.

Fresh-water ice is relatively brittle, fiyert

in thin layers. Fresh-water icej of the thick-,

ness of about 2| or 3 inches, will bear cthe

weight of a man, but a child’? foot would
sink through sea ipe of similar thickness, as if

going through a layer of tough glue. You can
push a stick through it, and » seal can push
his nose and head through from below to get

a breath.

Now, if there be*a slightly uildulating swell-

running under this new ice one sees the *ice

following the same motion, but to a less

marked degree. But the thicker and more
solid the Ice, the more resistance is •offered,

until there comes a point where the sea-swell'

is killed. On the other hand, if the motion
of the sea be more violent the mqre' solid
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fields and floes are strained to breaking>point,

.and split up, first into small floes of a mile

or twn or at least several hundreds of feet

in diameter, and these in their turn being

fepeatedly strained, twisted, and hurled in

the wild confusion of the storm against each

other, against bergs or against a rocky shore,

get broken up into thousands of pieces only

a*few feet diameter. This broken-up ice is

known as ‘‘ Pack ice.” During the breaking

lip of the ice*, the floes crush together and
thejr e3g«s are broken and curled and ‘piled

with the pre:§sure. Farther away from the

open* sea, well in among the solid floes, this

pressure is very heavy and one floe may run

over and another under the other. The edges

of an extended crack, that b^s formed in a

weak place, curl * over {ind over and a long

ridge of broken-up ice is the result. These

ridges are known as “ Pressure ridges,” and
the irregul^ piles of ice of which they are

formed, or similar piles of ice formed along

the edges of sdnallew free-floating floes, or the

piles of ice that are formefl by the pieces of

pack ice that get heaped upon each other

are. known as “ Hummocky ice ” or simply
“ Hummocks.”

This erre^lar con^lomeratio'n ffeezes to-

gether again almost immediately if it is

winter, and indeed it needs very tempestuous
'sea arid .weather conditions to break up the
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solid continuous floe in winter. The usual

time of break-up is in the spring, wHen with,

rising temperatures the sea ice is beooming
rotten.

“Brash ice” is ice that is„ usually mef
with on the outskirts of the ]pack. Tt. is

the remnant of the fray, being composed of a

chaotic collection of small subangular pieces

from a few feet in diameter to an |hch or two,

which have been broken off all kinds of larger

pieces during their battle with.the wind“and
sea and with one another.

In the autumn, especially with the increas-

ingly stormy weather, the pack ice is jammed
up together. Irregular pieces of all ^zes
and shapes ai’e huddled togethfer : fragments

of the ncAV floe of the previous year, frag-

ments of hummocky ice, fragments of ice

that have been thickened by,, the frosts of

two or three winters, fragments of over-

ridden floes, bergy bits broken off icebergs,

and brash ice. All this iee, each piece

different from its neighbour, is driven together

by the wind and sea, and id formed into
“ streams ” of ice, which always lie at rfght

angles to the wind and which may be inway

miles in length. Loose pieces of ice in the

open sea? orf the weather side of these
“ streams,” are driven 'before the wind more
quickly than the stream itself, and are ulti-

mately driven into the stream and fprm pa«t
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of It. Pieces on the lee side, however, do not

.readily get driven off, as they are protected

from wind and sea by the whole breadth of

the ^stream, thus the stream increases in size.

The stream which lies farthest to windward

drive's fastef and is driven on to the stream

under its lee. Stream joins stream, and as

the storm increases# we have .a formidable

Jibody of ye” many miles in width as well

as^ breadth. This pack drives on and on,

fesiStless and all-conquering, until it is checked

in its steady career by meeting gnothen solid

pack, or by the land, or, is the Antarctic, by

one of those giant bergs. Confusion arises;

the . ice piles itself high up on the land

—

great heaps *of even 20 or 80 feet high

being formed. Here it may remain for many
a year before^ it is fmaljy dissipated. I have

seen this occur more thap once. If it is

driven .against the vertical cliff of an Antarctic

berg or against, the face of a barrier like the

Ross Barrier, it will curl up the face of the

ffUff and fall back again upon itself in a con-

fused Jreap. If a ship is between it and the

Iqnd, the ship will be hurled ashore and no

human effort can do anything to avert such

a disaster. This has frequently happened.

In recent times, the Alert was ‘driven ashore

with the pack at Rai^lings Bay in Kennedy

Channel, in 1876, and the Stella Polaris at

* Teplitz [pay, in Franz Josef Land, in 1899.
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A ship may be lying against a floe, perhaps

fas^ned to a land floe, when the pack drives

down upon it and it is caught; or, more deadly
still, between two floes, when the pack drives

down upon the outer one, drives it onr, andf

the ship is crushed to matchwood between
the two, unless—as happened with the Scotia

off Coats Land—she is«so constructed that

when the “ nip ” comes she rises fo it, and k
heaved out on the top of the ice, the floe and
pack driving under her, leaving her hi^ and
dry, but safe and sound. Nothing- can stop

the oncoming packi except the land itself .or

a change of wind or tide. . Sometimes* the

pack moves onwards even in fine weather;

this means that there has been wind not very,

far off which has set the distant pack moving,
its motion being transmitted to the entire

body of ice.

With the lulling of wind comes a change.

The ice which has been forced together

opens up, lanes of calm water appear and
smaller channels, till every piece of ice is

more or less sepai>ated from fts neighbour..

The scene is altogether changed. As the

white ice floats in the clear blue waters,

one can scarcely realise that these same
elements were'not long since playing such a
very different r61e. NOw all this loose pack*

will with the advent of cold wintry weather

be frozen together, the lanes of water will b?
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cover«i, once more with young or bay ice.

Wind and weather may pack it closer together,

the plastic new ice giving way with the old

ice T embedded in its matrix. The whole

I}ecomes a solid floe, and many floes unite

and fonn ^eat “ fields ” of ice. This field

ice is more formidable than the fields and
floes of new ice that are fornied during a

.single win^r, and which during the following

summer are known by polar voyagers as “ one-

yewr ice.”
* At the beginning of winter they

may showhra thickness of possibly inre or

perhaps ten feet, and in places there will

be wen thicker. pieces. Then comes a whole

winter’s intense frost, snow falls and adds

.to the weight and thickness, and when this

ice.breaks up the following spring we have a

really formidable pack to encounter. When
such pack icoi is not very open, but still open

enough for a protected ship to work its way
through, the ship has to be handled with the

greatest care even when navigating through

it in fine weather. JThis ice cannot be charged

indiscriminately like one»year ice, and one

must be able to distinguish between one piece

of, ice and another. This can only be done

by one who has had many years of experience

of polar ice-navigation.

One piece, a hea^V-looking mass, may be

charged and will be shattered; another, a

wise ice-master will avoid charging because
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he knows it is of steely hardness and that his

ship will make no impression upon it. A
careful ice-master never touches a pi€Ce of

ice if he can avoid doing so at any time; in

spite of his stout ship, the full strength and'

power of which is needed when he is, forced

to work his way through tight ice and heavy

ice, through .which a novice would nev^r

dream a ship could* pass. A good; ice-maste^

will nose his ship through ice that would

seem to one without experience navigating*

amongst it absolutely impeMetrahk', and he

will go through narrow lanes that are not as

broad as the beam of his ship, first getting

the starboard bow of the ship against an'

obstinate heavy piece and working it away
in among its fellows and then pushing another

piece similarly aside with the port bow. Then
the ship is brought to a standstill with the

engines going full speed, till bit by bit one

sees a heavy floe beginning to rotate, and
finally, by its motion and momentum, clearing

a way, through which the good ship steams

ahead. Now possibly comes a difficult place;

two heavy floes have met at two points and
there is open water beyond

; screwing . the

ship is of no avail, the engines are stopped

and reversed when the order of “ go aotem ’’

is given. Then she chafges full speed at the

“neck of ice,” and when the shock comes

trembles from stem to stem, the mast' and
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yards shake violently and the crew are almost
k thrown off their feet, but there is no visible

effect X)n the ice. This operation is repeated
a second and a third time, and the narrow
heck t)f ice between the two floes shows signs

of.cr^king.* Once more astern 1 Once more
• full speed ahead ! The ice shivers, the neck
breaks, and the gallant ship i§ in the open
vfater that*,she has foughf so hard to reach.

‘ .But it may happen that the task is hope*

less, that too jnuch valuable coal would be
spent to 2<aeomp]ish the breaking of such a
neck between two floes, a^d in that case the

ship* retreats and goes round the end of the

floe instead. Or, if that seems of no avail,

•the ice-anchbr is dropped over the ship’s

bows and she is made fast to the floe. There

she waits, the skipper takes a meal and per-

haps a sleep«while his trusted mates watch

developments. A change of tide or wind,

perhaps tl^ee pr four hours later or perhaps

twenty-foiir hours later, causes the ice to

slacken, and? without any effort, the ship

steams through what wa» only a short time

before an impenetrable part of the pack.

Long experience of ice, good judgment, cool-

headedness, and indomitable patience are the

leading qualities of a good ice-navigator.

In the Arctic Re|(lons the floes and pack

ice. are essentially the same as in the Ant-

airctic Regions, except that there is more
" C*2
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snow on the floes, and consequently .also on

the pack, in the Antarctic Regions. In the

Arctic Regions the snow on the floes 4s not

only less, but is more consolidated and firm

enough to walk upon; the snow is often- very

soft on the Antarctic floes. In the summer«of

1892 and 1898, when cruising in Erebus

and Terror Gulf, I sank* to my knees wh^ri

walking on the floek or pack, and^^he sealers

often had hard work in dragging the skins of

the slaughtered seals to the. water’s edge.*

The amount and softness of the show doubt’

lessly varies in different years and different

places, but there is, as a rule, more and softer

snow on the floes in the south than in the*

north.

In summer it is warmer in the Arctic than

the Antarctic, and the ^un melts.pools on the

surface of the floes and pack. In this greater

surface-melting the snow layer is diminished

greatly during the summer months in the

Arctic. I never met with pools of water on
Antarctic pack ice, though such may occur.

These pools of wata* on the ice in the Arctic

Regions are in most cases composed of fresh

water, so much so that when there is a eon*

siderable pool conveniently situated a whaler

or exploring ship will fasten the ship “on" to

the piece of pack or floe Vith her ice-anchors,

and will, by means of the hose and pump,
or by buckets, fill up the fresh-water, tanks.
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This water makes perfect drinking water, far

6ner than can be got in any seaport. To
know«that there is always in readiness a per-

fect supply of the most excellent fresh water

Is one of the greatest boons to ships navigat-

ing in the Arctic Regions, and a luxury which

is forbidden to ships navigating in other

’seas. In the Antamtic, since one seldom or

never me^ with such pdbls, one has to pick

out a nice old hummocky piece of sea ice or a

*bergy bit that.has been chipped off one of the

great ’bergs^rand take some boat-loads of this

ice on board. The ice is^ put into large tubs

or barrels, and, steam is blown throiigh. It

• rapidly melts, and is led away into the ship’s

tanks and * makes most excellent water.

There is no excuse for a ship having bad drink-

ing water on board ,in th*e Polar Regions.

Through the^ntire winter in Franz Josef Land

in 1696 and 1897, at our encampment at

Cape Flora, had a huge barrel inside the

house not far off from the stove. Every

morning after bseakfast, it was regularly

filled with compact blacks of consolidated

.snow that were quarried out of neighbouring

allies. This snow kept melting all day and

night, and there was thus a constant supply

of’ good water available. But ‘during the

wintering of the Schttish National Antarctic

Expedition, when the Scotia was frozen in

Scotia^ Bay for eight months, sea ice was
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used for this purpose. A good old hummocky
piece of ice would be selected by an officer,

and then at seven o’clock every msming
all hands would man two or three sledges,

taking with them picks and ice-drills, • and*

would bring several loads of beautifully clear

blocks of ice back to the Scotia. A pile of

this was made, in a secure place on deck, and
a large copper cauldron in the gall^ was con-

tinuously kept full of beautifully pure fresh

water from the melting of this ice.

Be it specially noted that dal•illg^;he whole

of this time we used sea ice for drinking,

cooking and washing, and that fresh water

was obtained from it with not the slightest'

taste of salt. The water was like “ soft

water when mixed with soap it made a good
lather. Though it is interesting, to note that

when a delicate chpmical test was performed

with nitrate of silver, a slightly milky appear-

ance showed itself in the water, dempnsbating

that there was actually an infinitely small

amount of salt present, this was quite in-

sufficient to be detected by taste. One very

good criterion of the purity of this water was
that it made excellent tea, and if anything

is absolutely spoilt by the presence of salt,

the subtle liavdur of good tea suffers* first.

The absence of salt in ice* that is formed from

the freezing of salt water has been the subject

of long and most important investigations
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by Mr. J. Y. Buchanan (Ice and its Natural

History, Royal Institution, May 8, 1908),

who lias established that the crystals formed
in freezing a non-saturated saline solution

^e pure ice,,the salt from which they cannot

be freed belonging to the adhering brine,

and that the freezing-point of water is lowered

by the presence of s^lt or other foreign matter
dissolved in it.

^
Thus it•may be said that,

in nature, ice never melts and water never

freezes at ’exactly 32° F. The melting-point

depends ot>Jhie^medium and on the pressure

tQ’which the ice is subjected. If the pressure

is constant it varies witfi the nature of the

-medium; if the nature of the medium is

.
constant it varies with the pressure.

vThe reader is now able to distinguish the

different species. Of ice met with in polar seas.

The chief faft to be noted is that, in these

seas, we meet with two kJtids of ice, the one

having its origin in the sea and the other on
the land 'or ip the air. The former has the

lower meltipg-point of the two and melts

first* While»it is melting^it takes all the heat

available and so preserves the fresh-water ice,

li^hich melts after all the salt water ice is

gone. In old hummocky ice this process

of* pprification has been going on inter-

mittently whenever, the weather was warm
enough. I trust I have made these matters

,
plain, but it is impossible by words to give a
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true idea of the marvellous colour and beauty

of the ice in polar seas, or of its irresistible

power when driven hither and thither by sea

and wind. There can be no more terrific •ex-

perience than a storm in a living polar pack.*

No human power is of any avail 'in resisting

the combined onslaught of wind, sea, and
heavy ice.

Yet I know' no scene more wonderful and
• %

more stimulating than one of those brilliai\t

sunny days in fine weather in the pack either*

in the north or the south.^ -xTU^ dazzling

ice shines like brilliants in the sun. Seals

and penguins on the ice bask in the sun or

play around pieces of pack ice, in and out,

'

and over and under “ tongues,” in the

intensely clear and often intensely bright

blue water. In the south small shrimplike

creatures {Euphausia), and in tlje north the

midget polar cod, can be seen darting about

in and out of the honeycombed ice tongues

projecting under water from .almost every

piece of pack ice, probably sustaining them-
selves on diatoms and other alga:: thatoare

there too, and which stain the pure ice with
a rusty brown colour near the surface of the
sea. Snowy petrels, cape pigeons, and Wil-

son’s stormy petrel in the south, and .ivory

gulls, kittiwakes and burgomaster gulls in

the north fly gaily in the blue sunlit sky,

speckled with thin wisps and flakes of cirrus •
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clouds. • Penguins in the south and guillemots

and puffins in the north dart like torpedoes

in thd narrow lanes of water, only coming to

,the' surface for a breath. Every living thing

seems bright and gay, stimulated by the

brilliant conditions of the weather, which

seems to throw crispness and life into the

very ice itself, and^nakes the saddest think

that there‘*is joy in living.

.
• Then the scene changes, as the sun, skirting

the horizon, paints the white ice world with

colour, with Tints that are absolutely beyond
conception if you have fiot seen them, and
tha£ no Ruskin can describe. These beau-

tiful scenes-^so soft and so delicate—produce

impressions that can never be obliterated;

different altogether from the effect produced

by the brilliant scene described above. Sooth-

ing—^not stimulating ! iVfeking one think

of the world as kind and gentle, recalling

the past, .picturing the future. Making one

think what a lonely unit one is in this world;

making one* compassionate and sympathetic

to ohe’s fellow men.
• The cold grey scene depresses the spirit.

The air is motionless, the sea of oily glassi-

ne;s, and a dull whitish grey mantle of fog

or mftt hides everything from Ai^ew, except

the ship’s deck an^ a few pieces of white

ice pear by, resting in dull grey water, fad-

*ing 'ayay indefinitely in the mist. It is a
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time of inaction : there is no object to go in

one direction or another : nothing can be

seen ahead. Sometimes several days &f this

weather continue, causing forced mac^on^
and one feels as if the rest of Ojie’s life was

to be spent in this cold grey mantle. But
there is a thinning of the mist; a gleam of

the hidden sun; and a fog-bow suljtly spreads

its fairy ring upon the evanes-'cent mist,

which folds itself up in rolls and vanishes, and

once more there is a brilliant world of spark-

ling sunshine.

In the Antarctic Regions almost all the Ice

floating in the sea, whether land or sea ice,

is covered at sea-level with a light wash of

yellowish brown or yellow ochre. The be^
are coloured by . it as well as the pack ict,

where the ice is lapped by the sea. When a

ship charges against a piece of one-year pack

ice, the ice is easily broken and often breaks

not only vertically, but horteontally. The
horizontal fracture occurs at about sea-level,

and there is revealed a eontimjous layer of

this ochreous ice. On examination it is found

that the coloration is due to the presence of

several species of diatoms, all actively living.

If the reader recalls the colour of a polar

bear, he will know that the colour of ifSs coat

is yellow and not white. The coat varies,

in fact, from being very nearly white at the

end of winter and early spring when it is in
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its finMt condition. The bear-hunters well

know this, several times the price being

obtained for a winter skin than for one at the

end of -summer, when it is actually brownish

yellow. This yellowness is more marked when
the bepr is ih his natural surroundings of white

ice, and at first sight seems anything but a
protective coloration. Yet when an old Arctic

voyager s^puts V A bear
!

younger hands will

look a while before they see the heavy mon-
ster a couple .of hundred yards off on a floe,

and .it is noc'^w-vw}’, at first, to account for this,

until looking across the gceat expanse of white

oncf sights another bear, and keeps on seeing

imaginary bears for a long time. The old

veteran smiles and simply says, “ Yellow

ide.” Then the novice easily accounts for his

wrong conclusion, an|i finas that there are

patches of yellow ice all over the floe just

the colour of a polar bear’s coat, lighter

in spring . when daylight has just returned

and when winter snows and frosts still hold,

darker in summerJike the bear’s dirty summer
coat>. I remember an incident on board the

.Windward in 1896, in the Barents Sea. All

•hands were on the poop deck on a Sunday
afternoon while the veteran mate was con-

ducting a short service. Short as the service

was, our mate appeared unduly anxious to get

it-over, until, with a final effort, he finished

—

’ for-ever-and-ever-Amen-there’s-a-bear I The
f
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old boy had seen the bear shortly after the

beginning of the reading till the animal was
within a hundred yards of a congregation of

twenty-five men, whose eyes, it must be cibn-

fessed, wandered from the reader more than
once, but not one of whom had seen the bear

though he was in full view. The change of

scene need nqt be descnbed in this place,

but before the bear was within thirty yards

of the ship, he lay a victim to the deyout mate^

and his congregation. Yellow ice was the

explanation !
^

“

Now if some of this ice be collected and
melted, a yellowish deposit is. left, whiclf on

microscopic examination is found to be com-

posed mainly of diatoms. These diatoms

and other algae spread thejtnselves over tire

entire surface of Arctic sea ice, and the yellow

patches indicate specially fayourable growing-

places for them. The distribution of 'these

Arctic diatoms is somewhat diffCT.ent from

that of those on the Antarctic ice. In the

Arctic they are more on tthe sfeface, while

in the Antarctic thfcy are confined moib or

less to a thin lamina at sea-level, above which-

lies the remnant of the winter snow. In fact,'

the diatoms of Arctic ice are altogether different

species from thoise of Antarctic ice. AndVhile
diatoms have nothing to' do with bears, it is

quaint to notice that in the Arctic Regions

the yellow ice patches hide the polar bei^ from
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vision; in the Antarctic Regions, where the

yellow diatom material is, as a rule, covered

with white snow, there are no bears to benefit

bybeing lost among yellowish patches of their

own colour,. Later on I will say more about

bears
;
justhow let us remember their wonder-

ful resemblance to the yellow diatom patches

on the Arctic floes^

The difytoms.of the Arctic 'floes and pack
ice are also otherwise interesting. Certain

species and v^^rieties of diatoms found on the

Greenland which drives southward down
the east coast of Gre^land,* are identical

to those found near Behring Strait, and this

was one of the reasons that made Nansen
confident that the Fram would drift across

the polar basin from the Siberian Islands to

the Greenland Sea.

Now all these diatoms that have been re-

ferred to are distinctly a'ssociated with sea-

water ice, and according to Cleve the Arctic

ones “ take ‘their origin from salt water,”

and not from Uie land. In Antarctic ice

j;he diatoms are all marine forms; but they

probably live in the sea water permeating the

^ce in the lamina, which occurs in the pieces

of pack ice at sea-level, below the surface

show, since those floating freely,in the Ant--

arctic seas appear to be different species from

those found in this lamina.

pn the surface of the sea, in all parts of
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the world, diatoms and other algse occur, and
sometimes in such dense masses as to colour

the sea. Scoresby (Arctic Regions, i, p. 176)

noted that in the Greenland Sea the cok>ur

of the water was in places nearly grass-

green. In the North Atlantic Ofcean, ,iri the

spring of 1893, I saw bands of brilliant

emerald green, like greenjmeadows stretching*

for miles over* the otherwise _^brighf blue sea.

And in the South Atlantic the Scotia passed

through similar bands of a bright orange'

colour.^ These orange bands fully thirty

feet wide, andstretched several miles in length,

and Dr. Rudmose Brown found they were

composed of a gelatinous scum consisting

chiefly of microscopic algse (Trichodesmium)

closely allied to diatoms. It is interestin^g

to note that in this scum were numbers of

Portuguese men-of-war, jelly-fish, swimming-

bells, and crustaceans, and many other forms

of animal life.

I make special mention of these remarkable

occurrences because it is qvite plain that all

these animals were there dependent directly

or indirectly on these unicellular algse; some
of the animals were feeding on the alga;

themselves, others were preying on those very

'animals which had become luscious with the

good pasture they had fed upon, and these in

their turn were devoured by their larger and
more rapacious brethren. Why the diatoms
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were there is a more puzzling question, but

there ftiust have been sufficient nitrogenous

and qther food material to make them thrive

so. well—possibly the excreta or rotting

carcase of a whale

!

^
Now in the Antarctic seas, especially during

my cruise in 1892 and 1893, 1 have recorded
• in my diary day ^after day such entries as

these ;
“ sea dirty green “ sea dirty brown ”

;

‘‘sea dirty olive-brown”; “brownish green
' sea”; “olive-brown sea”; “sea green”; “water

olive-green jcolour,” and so on. When the

silk tow-net was put over, it was 'quickly

filled with a gelatinous mass, which adhered

|)ersistently to the silk, and which, even after

thorough washing, blocked up the fine meshes,

which could not be washed clear of it. On
examination l;lound this* slimy mass to be

composed of Corethron cryophyllum and other

diatpms. ‘ •

Like the yellow bands of algae in the South

Atlantic' Oqean, the immense quantity of

diatoms and other alga: floating in the polar

seas doubtlessly fonn^ the basis of the

‘enormous abundance of animal life there,

f^om the small copepods and euphausia to the

innumerable birds, seals, and giant whales.

The nature of this discolpration of Arctic

waters was shown by the late Dr. Robert

Brown {Transactions, Botanical Society, Edin-

burgh, vol. ix, 1867) to be due to the presence of
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enormous numbers of diatoms, among which

lives a wealth of animal life, including

medusoids, small crustaceans, and especially

“ winged ” gastropods {Clio). There are such

quantities of these diatoms that tjieir siliceous

'

skeletons, which are of a most indestructible

character, form a great ring of deposit kno\vn

as diatom ooze at the bpttom of the deep

southern ocean, alb round the So^th Polar

Regions. Deep-sea deposits will be considered

in due course, but at present I wish to call

attention to a remarkable fact,4M«iely, that the

distribution of*' the diatoms on the surface is

different from their distribution on the bottom.

The maximum occurrence of diatoms in the

surface waters is south of 60° S., whereas the

maximum occurrence of diatoms at the bottom

is in about 51° and 52° S. Tnis is doubtless

due to strong undercurrents running in a

northerly direction,- which carry the delicate

skeletons northwards as they sink downwards

towards the depths. This rain oi diatom ooze

must form food for minute for.ms of animal life,

which in their turn fall » prey to larger animals

living in intermediate and great depths.

The diatoms of the Polar Regions, howeveri

are not all marine forms. I have examined

hundreds of land forms in the Arctic Region^,

especially during my wintering in 1896 and

1897 in Franz Josef Land. Doubtless, also;

there are species of diatoms that belong to
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Antarctic lands. “ On several occasions, not-

ably on December 18th and 20th, 1892, 1 saw

bergs, which were fringed with pale brown
streaks^ like a vein apparently sandwiched in

their main .mass,” and I believe that this

cplotation ^as due to diatoms or some other

forms of algse. This observation refers to tops

'of bergs that were possibly 150 feet above sea-

level, and, whicji had been overturned.

. The tops being inaccessible, it was impossible

to get a specimen. But I have seen similar

coloration on kaid ice in the north.

One of the most remgrkablfe instances of

coloration ofice and snow on the land is what

is kno^vn as “ red snow,” which is due to a

blood-red microscopic alga known as Spheer-

elia nivalis. I have seen acres of ice and snow

red with this alga in !l^rince* Charles Foreland,

and other parts of Spitsbergen, as well as in

Novaya Zemlya and Franz Josef Land, and

on one occasion we found small patches at

Scotia Bay in the South Orkneys. I have

not seen it-on other Antarctic lands I have

visited, andT am not aware that other ex-

plorers, except Dr. Charcot, who saw it in

Western Graham Land, and Mr. Priestly,

have recorded its presence. Mr. James Murray,

who accompanied Sir Ernest .Shackleton,

“writes to me saying :
” I never saw red

snow, but our geologist. Priestly, saw the

’ snow smeared with red (some 80 or 40
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miles from our camp). He collected some,

but abandoned his specimens while ' saving

his life after being carried away on floe.

In a lake close by was our now familiar

red rotifer, and he suspected it cs^used the red

snow. Certainly it could do so, if the water

swarming with rotifers were blown out over the

snow during a gale; they,would not be killed

by the cold. 1 find that Agassiz’^! red snow

from the Alps contained red rotifers, probably .

the same kind.” Lagerheim also* reported

finding rotifers in red sno'Ju.in Nicaragua.

It is quite * clear however, that it does

not occur so frequently in the" south as it

does in the north, probably mainly owing-

to the higher summer temperatures that

occur in the north. The red snow alga .is

not confined to ite and snow, and I do not

consider that ice and snow is its ^ief habitat.

Mr. George Murray^ late of the British Museum,
told me that he had known of this alga

in the cistern of a London house*. If one

examines the dried-up shallow .ponds and

pools scattered all pver Arctic lands in.the

late summer, when their water supply fails

owing to lack of melting snow, one often find^

the whole bottom of such ponds covered with

a dark reddish-brown scum, which dries up
into a sort of skin, covering all the ground

and wrapping itself round every stone. On
examination this is found to be composed
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mainljr of SphcereUa nivalis. This red scum
appears to thrive especially where such pools

have » been enriched in nitrogenous matter

by water which has run down the rocks and

taluses whene great numbers of birds resort f

nesting. It is often found that a glacier or

snow-patch is coloured red when water flows

over it from rock* where birds are nesting,

and the fjrell-kpown Scottish "Arctic explorer

Lament, who has so ably depicted many an

'Arctic scene .and incident, has ascribed the

eoloilr as being«due to the droppings of the

cotge, or little auk, whiph ard, as he points

out, of blo6d-red colour. But I have ex-

amined such patches of red snow and ice

microscopically, and have found the redness

due to the presence of the red snow alga. It

is certain, however, that the droppings of the

rotge will so enrich the water with nitrates

that .the red alga, which is growing plentifully,

though invisibly, on the black rocks and*

ground, thrives ex>.eedingly and is carried, and

lives and grows .on the melting surface of

Jfhe snow or glacier ice. • I have seen glaeiers

coloured green and black as well as red. The

green colour is certainly due to green algae,

and the black, in certain cases, 1 have found

to be due to fragments of desiccated lichen,

'fragments which d<J not appear to be growing

on the ice but are there just as any other

dust might be.
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From this it will be seen that sea ice espe-

cially, and even the surface of glacier ice is

swarming with life, and is by no means so

sterile as it is usually thought to be.* Bac-

teriological examination has demonstrated

that the air of the Polar Regions is sterile,

but under natural conditions in the Polar

Regions, as in other regions, we may lay

down a general law*, and say-r-Wh^e there is

water there is life! It matters not whether

this water be frozen with all the rigour of a
polar winter, subjected even ‘h>' over one'hun-

dred degrees of frost (F.). Melt this ice,

whether fresh or salt, and life, will be fou!hd.

In Franz Josef Land I melted out solidly-

frozen pieces of wet moss and sdil, that had
been subjected to a temperature of —45° F.

or 77 degrees of frost, and as soon.as they were

melted myriads of animals ^d plants began
“ to live, and move, and have their being,”

after a death-like winter sleep.. Many algte

and even the mosses themselves continued

life where they had suddenly stopped active

living with the onrush of the mnter fros^.

They had remained dormant during several

winter months, and now active life suddenly

began again. Innumerable wheel animal-

cules (Rotifera) and water-bears (Tardigrada)

once more began to mote and live, and in

one case a small nematode worm that had evi-

dently been on the point of laying its eggs w)ien
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oyerta(:en by the frost months previously,

began to lay them as soon as it had melted

out, and continued its life as if nothing had

happened during this long period of sleep.

The ‘researches of Mr. James Murray in the

Antarctic Kegions have since demonstrated the

same phenomena, and he has further demon-

strated that the Antarctic rotifers, after being

frozen ai^ melted, and *then dried, can be

J5ubjecte<^ to the temperature of boiling water

for a short time and yet continue to live.

The preservavlon of wooden crosses, on old

graves in Spitsbergen and other parts of the

Arctic Regions as well as the remnants of

wooden houses three centuries old, to say

nothing of much of the driftwood which must
have been left, high and dry many centuries

ago, is a strikingpiece of evidence of the sterility

of theArctie Regions from bacteria. The time

will certainly come when a country like Spits-

bergen apd other parts of Polar Regions will*

be utilised as^anatoria, at least for the summer
months. Concerning the bacterial sterility

of the atmosphere, we have the striking facts

that, under ordinary conditions, it is not

possible to “ catch cold ” in Polar Regions,

and that every germ disease is checked. A
person who has a tendency to -rheumatism

In Britain or any ^ilar country will not be

attacked by rheumatism (unless possibly he is

a very chronic rheumatic subject) in the Polar
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Regions, though he may be night and,day in

a wet camp, continually soaked. It is possible

to take a pleasant short sleep, if one i& suffi-

ciently tired, on soft slushy snow on a* glacier

in an exposed position and to be refreshed

and to suffer no ill effects whatever despite

a thorough soaking; you may get chilly, but

you will not “ catch cold,* or get pneumonia'
and the like. InfeoLious feveys are practically

unknown well within the Polar Regions, unless

possibly contracted in a dirty ship or'a filthily-'

kept hojuse, and even then it kwnore than likely

that no fever would,.be contracted during the

w'inter months. Generally speaking we rtlay

say germ diseases are unknown well within

the Polar Regions. People die ‘of old age,,

organic troubles, such as various forms af

heart disease, arid by. accident; not from

germ diseases. Convalescents fsom serious

illnesses rapidly recover, and get renewed

health, such as they have never enjoyed be-

fore, and wounds heal effectively and with

rapidity. Payer, speaking, of Dv. Biirgen’s

terrible wounds, says :
“ The fia’st operaHon

was upon the cabin table. And here we may
briefly notice the singular fact that, although

he had been carried more than 100 paces with

his skull almost laid bare, at a temperature of

— 13“ F., his scalp healed so perfectly thak

not a single portion was missing; ” and Dr.

Borgen himself says, “ Nor during the process
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of healing, which progressed favourably, did I

experience the smallest pain” {The German

ArcHt Expedition of 1869-70, by Captain

Kbldeway, vol. ii, pp. 408 and 410). The

darkness o|*winter is the chief enemy of man,

as well as man himself. Provided a man lives

a decently disciplined life there is no more

Jiealthy place in the world than the Polar

Regions. • It is the inviable experience of

Jeyery well-organised polar expedition that the

individuals increase in bodily health. Out-

side accidents, ?!fertain forms of hear& disease

have been about the enly cause of death,

and in these cases the trouble was probably

present in its initial stages before the person

•joined the expedition, when it was diffi-

cult to detect even by highly-skilled physi-

cians; in such cases the patients probably

could not have.been savjd from death even

though they had never gone to the Polar

Regions..' It was stated, some years ago, that*

the death-rale of polar expeditions was less

than that pf the healthie.st town in Britain,

•even including such* disasters as the

Franklin and Grcely expeditions. Now, with

’bfetter scientific organisation, the average

death-rate has in all probability fallen much
lower than this esj;imate.



CHAPTER V

PLANT LIFE
«

Besides bacteri& and unicellular alge

there are other forms of plant life in the Pola^

Regions. Various forms of seaweeds, both large

and small, were taken by theiScotia naturalists

when dredging in shaJlow Antarctic waters. In

Spitsbergen waters and in the Barents Sea,‘off

Novaya Zemlya and Franz Josef Land, the

Scottish expeditions have dredged up great

quantities of different kind? of seaweed,

especially laminaria, and after ‘a storm on the

west coast of Prince Charles .Foreland I have

seen piles of laminaria and other seaweed

‘fully 5 or 6 feet in height, heaped up above

the ordinary high-water level. This seaweed

ultimately rotted on the sh^re or'was driven

inland by the wind. tThere is one remarkable

feature of polar shores; and it is that, except

in a few very secluded nooks and crannies, no

seaweed will be found between high- and low-

water mark,<nor ih depths of less than a fathom

or two below low-water mark.

On examining the rocks on which one

would expect this seaweed to grow one finds
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that they are very much smoother and more

roundei-off than the rocks on the shores of

warmer seas. They are, in fact, quite polished.

Thei;eai6on is not far to seek, for to the depth

‘of a fathom or so the sea becomes frozen solidly

dprihg the Vinter, and when summer comes

and the pack breaks up, this and even heavier

ice is driven along the shore and grinds over

the rocks,*, rubbing and polishing them and

preventing seaweed from growing there.

Naturally also, for the same reason, one need

not expect to fliKd shore animals, and, as a

matter of fact, shore fauna*is very scanty in the

Polar Regions.
.
There may be a few limpets

in a relatively deep crack, or a few amphipods

and a stray* fish, but there are few hiding-

places for them among rocks so depleted

of weeds.~THo -sessile, animal is safe from

being crushed and scoured^ off the rocks by

stranding ice. Even on a sandy shore there

is little, though there is better chance here,

especially if it does not shelve steeply. Worms,

copepods, osrtracods and the like may some-

times be found in abundance on a shallow

sandy shore, especially if there is some bar

.ot. .barrier which prevents heavy ice being

stranded on the beach at high water during

the short sununer season.

>On the land, plant life may be represented

by m6re than diatoms and other algsc. But,

.be it^ noted, land plants have a better chance
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and are far more numerous in the Arctic than

in the Antarctic Regions. For whereas there

are about 400 species of flowering plajits in

the Arctic Regions, until Dr. Charcot, dis-

covered two flowering plants m more -than'

one locality on the western coast of Graham
Land—a grass, Aira antarctica, and a smaJll

umbelliferous plant, Colohanthus crassijoUusr

var. brevifolius—no flowering plant jyas knowit

to exist in the Antarctic Regions with thp

exception of this grass, which was knoillt

to be n native of the South Shetlands. A
considerable numli^r of plants, however,

occur on some subantarctic islands, such as

Kerguelen, South Georgia, etc. Except these-

two flowering plants which I ha\e mentioned'

not a single one has yet been found on any land

in the vicinity of Antarctica ' tnr tne islands

immediately adjacent to that cqptinent, not

even in the South Orkney's. Though grass

had been reported on these island^, we know
now that it certainly does not exist*.

The most likely reason for this absence of

flowering plants is the short Antarctic sununer
.

with temperatures very much below those of

the Arctic Regions. In the South Orkney,s,.

for instance, in 60° 44' S. the mean summer
temperature of the three summer months
(December, January, and February) is belo>7 -

freezing-point, viz. 81 -7° F.; and in no month
does the mean rise to 88° F.; at Snow Hilb
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Grahaip Land (64® 24' S.) the mean of January,

the warmest month, is 80‘38® F., while at Cape

Adare? Victoria Land (71® 18' S.), the summer
melhn i^ 80*4® F.

Comparing these summer temperatures with

those of the Arctic Regions, it is found that in

Spitsbergen (79® 58' N.) the mean temperature

oL July (corresponding to January in the

south) is a»high as 41*50° F., and that in Franz

Josef Land (80° N.), it is 35*6° F. in the same

month. The mean temperature in Spitsbergen

fbr June, July, tEfld August is 37*1° F., and

even that of the ice-bound King Oscar Land
in 76® 40' N.’, 88° 40' W., is 38*35° F. The

point is, that while the mean temperature of

the summer months in the Arctic Regions is

well above_ freezing-point, viz. 82° F., that of

the Antarctic, Regions is practically always

below the freezing-point. ‘‘ This remarkably

cold Antarctic summer,” says Dr. Rudmose
Brown, “ ?icta in two ways upon plant life

:

firstiy, the winter snow lies late on the ground

—all the lat^r as tbe summer is a cloudy and

«qmewhat sunless period^ and December is

well advanced before the majority of available

•sijbes are laid bare, while in February the winter

again begins; secondly

^

and this is the chief

reason, it is doubtful if a flowering plant could

obtain the requisite ‘amount of heat needed

for its various life functions even to reach the

'flowering stage, while the maturation of its
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fruit would be next to impossible” .(“Ant-

arctic Botany,” by R. N. Rudmose Brown,
Scottish National Antarctic Expedition:

Scottish Geographical Magazine, 1906, voK xxii.

No. 9). Another very serious factor against'

plant life in the Antarctic Regions is* the

presence of enormous numbers of penguins ba.

almost every available piece of ground pii

which plants could grow. It is nnly occai

sional out-of-the-way spots, not readily access*

ible to the sea, and so free from,penguins, that

are available for plant growth. On MoSsman'

Peninsula, in Scotia Bay, there was one very

favourable place, where about an acre of

rocky ground was covered with 6 or 8 inches

of moss and vegetable soil derived from the.

moss that had grown there for many a year.

Such mossy grounds, however,Tare very late

in losing their winter snow, so that if the seeds

of flowering plants reached such a . nidus
' they would have very little chance, even if

they germinated, of securing* a sufiiciently

firm foothold before the summer was gone.

Owing to a prevalence of nortK-west winds,.

Dr. Rudmose Brown is of opinion that some
wind-blown seeds of Fuegian plants may reach-

Graham Land, the South Shetlands, and the

South Orkneys; but the absence of driftwood

on these lands shows thflt there is much less

chance of their reaching these lands, either by
sea or ice, than there is in Arctic Regions;.
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where pn most shores enormous quantities of

driftwood are stranded year after year, so

much so that some places have the appearance

of timber yards.

The absence of land birds, with the solitary

exception bf the Sheath-bill (Chionis), is

against the transit of seeds, though some
'petrels, the Dominican Blaek Baek Gull, the

skuas, and the ^hags maj^ oceasionally carry

seeds to these lands.

As far as the geographical distribution of

'plants is concerned, Skottsberg and Rudmose
Brown consider the parallel of 60° S. forms

a more or less ijatural limit. (Note how diffi-

cult it is to give a hard and fast limit for

. the boundary of the Antarctic Regions : the

astronomer takes the Antarctic Circle, the

botanist the 60th parallel of south latitude, and
the oceanogiapher the limite of floating ice.)

“ The flora of the Antarctie regions,” says Dr.

Rudmose Brown, “ as thus defined, contains

only two phanerogams, namely, Aira ant'

arctica (Hoo^. Dei>.) and Colobanthus crasai'

(Hook. f. var. brevtfolius, Eng.). The
former of these has long been known from

'Antarctic Regions, having been collected by
Eights about 1820 at the South Shetlands, and
it also occurs on Danco Land, but its discovery

along with Colobanthus craasifoUus, by Dr.

Turquet, of the French Antarctic Expedition

&t Biscoe Bay, Anvers Island, in 64° 50' S.,
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68“ 40' W., is very interesting, for ,this is

the most southerly record for flowering plants

known. Descampsia antarciica was alsorfound

by Dr. Turquet at Booth-Wandel 'Island,

65“ 5' S. It is extremely probable’that further'

exploration will somewhat extend the .range

of these species.” In 1910 Dr. Charcot^s

expedition in .the Pourqti6i Pas? found th^e'

two flowering plaids as far south«.as 68“ S.

*‘ Ferns are entirely wanting in the Antarctic,

as was only to be supposed, but mosses are

relatively abundant, and form almost the chief''

constituent of the flora. Collections of these

areknown from various points around the pole,

including Graham Land, South Shetlands,

South Orkneys, Wilhelm Land and Victori.a .

Land, but tho^ from the A^antic and
American sides are incontestably the richer,

no doubt largely because of
.
the nearer proxi<

mity of extra-polar land and consequent

possibility of migration, but also to some
extent because that side of the Antarctic

regions has received more eareful and serious

exploration than any other.” Dr. Jul^
Cardot, who has examined the mosses brought,

back by all the recent expeditions, places the

total number of species at present known at

about 61. • Nearly 50 per cent, are endemic,

while about 28 per cent.* are found in Arctic

Regions as well, but the majority of these are

of more or less cosmopolitan distribution.*
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Only six Antarctic hepatics are known, and

only one fungus discovered by M. Racovit2sa

of \AieiJBelgica.

Lichens predominate though more numerous

as individuals than species. Various orange-

coloured spates of Placodium even show well-

m&rked coloration on precipitous rocks in

'^ipter. The grey nnd shaggy Usnea mela-

Mntha, Aah., ia more liOcuriant than any
.other and produces good “fruits.” All but

one of the* South Orkney lichens collected by

"Br. KXidmose Brown of the Scotia have been

previously recorded from the Arctic Regions.

Altogether abbut 75 per cent, of the Antarctic

species are also Arctic forms. Twenty-five

.species of marine algae, including five new
species, were taken by the Scottish Expedition

in South Orkney water*. Oi diatoms I have

already spoken. lYesh-water algae are almost

confined to unicellular kin(!s, but had been

Kttle studied yntil Mr. James Murray found
*‘ abundance of fresh-water algae, including

some very small diatoms, in ponds, and also

4n,earthy de^sits, which may have originated

in ponds.”

/iChis is a 1=^®^ ** known

regarding the^^wMd fl^a. It is^fluite

impossible to eStir l^Sil^ilriHlas^^'dl^tai'rTe-

garding the ArttHfe'^fitWa’^bnr ^ieeoCiiitdfmLfMy

of its profusion, as already »indbfifl®* by the

^lumber of flowefigg Et?efi^hBfe/>b*?Ebtfi»Use

MQT SALAeiE.
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of the enonnous amount of investigation that

has been carried out by very many eminent

botanists from every civilised nation. The
literature of Arctic botany fills many shelves.

In so much detail has Arctic flora'been investi-

gated, that it is quite a rare thin^ to record a

new species, and even regarding distribution

there is little more to bedeamt. The present'

interest is the studj of the physiolo^ of Arctic

plants, and here a beginning has already been,

made. Under these circumstances it is neitfier

necessary nor desirable to enumerate eVen in'

the most general way species of Arctic plants

nor to discuss their distribution more than I

have done already in the case of the diatomi:

of the Arctic seas and floes.

But plant life in Arctic lands is a feature* of

such importance that.it must not be passed

by without giving some consideration to it in

a general way. One striking feature is, that

no matter how far north the explorer goes, no
matter how desolate a region he visits, he is

sure to come across one or more species of

flowering plants. A poppy, buttercups ,or.

saxifrage is almost certain to be met with, and
of all these the Arctic poppy {Papaver radi-

catum) is perhaps the most persistent. There

is no place that I have visited in Spitsber^n,

Franz Josef Land, Novhya Zemlya, or else*

where, however barren, desolate, and wind-

swept, where I have not found the Arctih
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poppy growing, stunted it may be, yet growing

and even flowering ; and, if there exist in the

least degree slightly more favourable condi-

tions,, ih will grow with great luxuriance and

In great profusion. Similarly, on the coasts

of Granlanfl and on the Arctic islands north

of America wherever plant life can succeed

•the poppy is to be fcamd. Next,to the poppy,

the purpld saxifrage {Saxffraga oppositifolia)

4s. probably the most hardy Arctic flowering

plant, and in suitable places maj' grow in even

greater profusion than the poppy. !• have

seen the Foreland Laichs»of Prince Charles

Foreland in "Jul.v resembling an extensive

Scottish moor in September, one blaze of

purple for mifes, but purple with this saxifrage

instead of,with heather. A yellow buttercup

{Ranunculus nivalis) is another very common
Arctic specie* growing almogt anywhere, and
very different in appearance according to

what ground it is growing on, and to what

extent it is protected from wind. Cerasiium

alpinum is afso met with everywhere, great

masses of white brightening the landscapes.

Other flowering plants that every Arctic

tr^Keller is thoroughly familiar with are

:

scurvy-grass (CocMearia officinalis),the sulphur-

flowered buttercup {Ranunculus sulphureus),

th&*dittle bladder cdlmpion {Silene acaulis),

several' potentillas (P. nivea, P, pulcheUa, and

others), the blaeberry {Empetrum nigrum)f
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many saxifrages, notably Saxifraga, cernm,

S. ccespitosa, S. JUrculus, the rock rose {Dryas

octopetala), the cotton grass (Eriophorum), and
last, but not of least importance, the Arfctie

•willow {Salix polaris and S. Aertacea), 'whicli

often covers acres of ground. Neither must
we forget the gi’cat host of grasses and sedges.

Few of thescj plants are endemic to ArQtifc*

Regions ; they oiten develop cKaracteristte

forms or varieties, but most of the species are

found also in northern Europe, Asia, and
America. Further south' they appear at

higher altitudes. A few we find on the hill-

tops of Scotland. There are ' two ferns in

Spitsbergen and a few more in other Arctic

lands, but the Arctic Regions are not favour-;

able to fern growth. Of mosses and hepatics

there are many different species, most of which

thrive exceedingly well, and the same may
be said of lichens. Fungi are also quite

common, especially puff-baljs, with their

“ Deadman’s snuff.” One common feature

that Arctic and Antarctie mosses and lichens

exhibit is the infrequency of any reproduc-

tion except by purely vegetative means; by

growth, in fact, continuous or discontinuaus,

for as a rule they are barren :
“ fruits ” in a

state of maturity are comparatively rare.

Although there are naany barren stretohes

in Arctic lands, especially those regioris .that

are open, exposed, and wind-blown, yet even
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on such places stunted desert-like tufts of

some of the commoner species will be found,

especitflly the Arctic poppy and purple saxi-

frage.- ^hese were growing on a narrow strip

of grpund only a few yards long, and at the

most fbur or five yards in breadth, on an island

in Franz Josef Land, north of the 80th degree

of latitude, that was otherwise completely

covered with permanent ice and snow. I have

•also found these plants growing on the tops

of the mountains of Spitsbergen north of the

'79th degree of latitlide, at an altjttidc of more
than 3,000 feet—as bleak* exj)osed places as

any on the face of the globe. Give these

plants the least bit of fair play as regards

•environment—a sheltered glen, or the shores

of 'a loch, or firth, where there is sufficient

moisture, plenty of sun,*and good soil enriched

by the water lomning doAvn fsom the wonderful

bird cliffs inhabited by hundreds of thousands

if not millions of birds, or by the droppings of

reindeer, musk-oxen, and other animals, and

a yeritable paradise of verdure is produced.

I ha^e basked in the surf on wide stretches

of the purple saxifrage, and have wandered

Tovfir meadows green w-ith the Arctic willow,

and. many different species of, saxifrage and

mosses ; I have waded through grass and sul-

phtfr^lpwered buttercups up to the knee and

plunged my hands deep into velvet banks of

rich green and red mosses, while my eyes have
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feasted on a brilliant display of green« white,
gold, and purple. Other Aretic explorers have
had the same experiences—Scoresby, in* Jame-
son’s Land (71” N.) on the east coast of Gr^n-
land, says, “ the ground was Hchly dottecf

with grass, a foot in height,” and, lie continues,
“ more inland, my father, who explored this

country to a great extent,' discovered eonsider~
able tracts that noftght justly, be denominated
greerUand, patches of several acres, occurring*
here and there of as fine meadow-land as eould
be seen in England. Therfi was a considerable
variety of grasses “and many other plants- in
a beautiful state ” (Journal of a Greenland
Voyage, by Wm. Scoresby, junior, F.R.S.E:,
1828, p. 214). In Grinnell Land (79° N.) in 187A
the British Arctic expedition met with “ luxuri-
ant vegetation,” and- in 82^” 30' N. Captain
Markham (The Gr.eat Frozen Sea)' says, “Some
of the hills surrounding these lakes were beau-
tifully carpeted with the pretty little purple
saxifrage, a Draha, a Poientillct and. other wild
flowers, while the valleys' were ‘covered with
patches of luxuriant vegetation, eonsistiftg of
grasses and delightfully soft moss.” Speaking
of the island of IVaigatz, Colonel Feilden saysj
“ Nowhere in the Arctic Regions have I seen
such wonderful masses of colour; one may
wade through acres of blossoming plaate a
foot high, veritable Arctic flower-gardens
My words fail, I know, to give any ad^uate

‘
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description of the immense charm attaching

to this Arctic flora ” (“ Visits to Barents and
Kara Seas, with Rambles in Novaya Zemlya,

1805 and 1897,” by Colonel H. W. Feilden,

Geog.' JourntU, April 1898). Again, Conway
says,*

A

>^ritable Arctic garden surrounded

the tents, for the ground was gay with

blossom. There were large patches of Saxi-

jraga oppoi^tifolia scatteredabout like crimson

rugs. Dryas octopetala and the Arctic poppy

were as commpn as buttercups and daisies in

a meadow. Yellow potentillas (P. verua and
miHiifida) added their weleome note of bright

colour. The 'Alpine Cerastium was the grace-

fullest blossom of the company. Then there

were two Vrabas, a Silene, Melandryum
apetalum, Oxyria reniformis, and a number of

other plants not yet in flower, besides the

mosses. It jvas strange to meet again in this

remote region so many plants that I had
found by the glaciers and amongst the crags

of the Karakoram-IIimalaya. Papaver nudi-

caule, Saxifmga oppositifolia and Saxifraga

Hirwiius climb to a height of 17,000 feet and

{uore on the sides of the greatest giants of that

most wonderful range. Here they all were

again, as bright, and maintaining themselves

as happily in the heart of the*Arctic Regions

as.'&d* the backbone of Asia” {The First

Crossing of Spitsbergen, by Sir W. Martin

.Con'v^ay, 1897, p. 125). Such quotations could
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be almost infinitely multiplied, for every Arctic

voyager has been similarly fascinated with

the wonderful luxuriance and beauty ai the

Arctic flora.

But besides being a fascinating feature of

Arctic scenery, vegetation on Arctic lands has

played and will continue to play a most im-

portant role in Arctic expl(Sration. Without it'

the North Polar Regions could not .'have been*

penetrated so extensively as they have been

by man, and, if greater advantage had been

taken ©f it directly or indhectly there Would
not have occurred some of the disasters that

have marred Polar exploration. As long ago

as 1671 Martens knew the value of sorrel and
scurvy-grass in Spitsbergen forhuman food. “.I

desire,” says Martens, “ the courteous Reader

to accept at present cf these for Sample to

shew him that on these rough, . barren, and
cold Mountains, there yet grow some Plants,

for the Nourishment both of Man and Beast.

The Herbs grow to their perfection in a short

time, for in June, when r/e first arrived in

Spitsbergen, we saw but very little Green,'*and.

yet in July most of them were in flower^

and some of them had their Seeds already

ripe, whence we observe the length of their

summer.” It i% a striking fact, although it

was recognised two and 'a half centuries^o

that Arctic plants afforded “ Nourishment

both for Man and Beast,” that more advaptagb.
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was nqt taken of them and of the “ Beasts ”

this rich vegetation also sustained. Without

this ri»h Arctic vegetation from lichens onwards

tlfere fcould be no musk-oxen, no reindeer,

no Arctic Hares, no lemmings, no owls, no

ptarmigan,* no geese, fewer ducks, no purple

sandpipers, stints, sanderlings, buntings or

any other land bird.?, few insects, and a scarcity

of other invertebrates.

With ajl these animals, which will be con-

sidered in more detail later on, Arctic lands

become habitable* for the various tribes of

E.skimos that live and thrive there, and Euro-

pean races have been able to penetrate parts

that could not otherwise have been reached

with means {hat have l)cen at our disposal up
to the present time. Withqut these animals

the Arctic tundra of Emope, Asia, and America

could not have been crossed and opened up

so thoroughly, the coast of Greenland could

not have been explored except in the most

meagre way, *and the great Archipelago of

islands—gre^t and small, that stretches to-

.w^irfls the Pole to the north of our Canadian

Dominion—could not have been investigated

a^it has been.

But not only does all this magnificent supply

of fresh food from Arctic land'animals depend

onrtfe luxuriant vegetation there, but some

of the plants are actually adjuncts to the food

•supply, notably scurvy-grass and sorrel, both
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of which are pleasant and healthy vegetables,

and both of which help to ward off scurvy.

Lichens have even been used as food f«r men

crossing barren wastes where hardly any other

plant existed, and when animals were not there

to be hunted or difficult to secure.*' Fraiiklin,

Richardson, and Back maintained life by

eating “ an old pair of leather trousers, a guri

cover, a pair of oW shoes with a little ‘ tripe

de roche ’ that they succeeded in scraping off

.

the rocks.”

The •success of Polar expeditions depends

not only on selectkig a good set of healthy

men, but also, once the expedition is in the

field, on maintaining that good health and

even on improving it. Scurvy has been the

.

deadliest enemy of Polar expeditions, whether

they have been for hunting or for exploration.

Spitsbergen and other Arctic lands are one

huge cemetery containing the remains of

scurvy-stricken men and women who have died

through ignorance and obstinacy, and even

within the last few years r.iany hunters have

died because they have preferred to eat badly-

cured fish and badly-prepared animal foods,

instead of feeding on the food thattheAlmighty

had placed at the very doors of their miserable

and filthy huts."

Half the members of the British-Poiar

Expedition of 1875-76 were saturated with

scurvy, and expeditions as late ns those of the
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SaUentf (Weddell Sea, Antarctic), 1892-98,

IF*nda»ard (Franz Josef Land, Arctic), 1894-97,

and Vie Discovery (Ross Sea, Antarctic),

190L-4', were all seriously crippled with the

appejirancc *of that terrible scourge. On
shore -at Cape Flora Dr. Reginald Koettlitz

was able to prevent scurvy because the leader

and staff followed his advice apd lived chiefly

'on bear meat and guillemiAs, but, as Dr. Neal

has pointed out, nearly all the men on board

the Windicard “refused to eat bear meat, but
’ lived* on tinned provisions, with plenty of

tinned vegetables and afty amount of lime-

juice. The *w:hole shipls company, except

^three or four men, had scurvy, and those

who did not* have scurvy were the very ones

w^lO toojc bear’s meat whenever they could

get it. The ship arrived in Norway in Sep-

tember 1896, hajving lost, three men from

scurvy, and with fourteen others who would

have been .dead in a few days if they had not*

reached land.*’

For manji a ye&r lime-juice has been used

.as d preventive and cure^but doubtlessly the

•best that can be said of it is that it will do
no harm using it in eases of scurvy, and it

may or may not be useful in other directions.

On board the Balccm one ouhee of lime-juice

was fegularly served, “ according to the act,”

every day to every man on board, and yet,

on the return voyage to Britain, one and all
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were more or less tainted with scurvy, includ-

ing one seaman who was very seriously ill, and
who was receiving fully two ounces off lime-

juice a day. The Balcena, flying the'yelldw

flag, put in at Portland for coal a!»id potatoes,

and apparently the potatoes, >thich. were

ravenously devoured by the crew in the raw

state when they came ovf board, and which

were afterwards c(»|)iously seryed efut boiled,

had the wonderful effect of largely obliterating

the scurvy before the vessel reached Dundee

four days later. While as to the seAinan

who was utterly protitrated, and who was so ill

that he was expected to die any day, he so

far recovered as to be able to walk ashore in'

Dundee. At the same time the Norwegian
ship Jason, that did exactly the same voyage

as the liala'na, hud no lime-juice on board,

and had not the least trace of any scorbutic

symptoms.

Dr. William II. Noale, who spent the winter

of 1881-82 with Mr. Leigh Smith in Franz

Josef Land, in The Prootilioner for June

1896, describes how,.though the wrecked party

‘•had practically nothing to live upon but

bear and walrus meat for twelve months^

there was not a drop of lime-juice saved from

the ship ; and the vegetables were so few that

they could not be taken Into account.”^ Dr.

Neale continues, “My belief is that our com-

plete freedom from scurvy was due to.our
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living jn a pure atmosphere night and day,

and oiir diet 1>eing mainly fresh meat with

plcnt)b of blood in it. . . . Give me a hut

oft shore and a rifle with easy aceess of game,

and I wouldHefy scurvy in the Arctic Regions;

but to live*on board a ship, to live in a hot

forecastle or cabin, and to live on tinned

provisions, is the West means of courting the

disease.” ‘•

We know now, by careful physiological

research and .by further experience of well-

equipped expeditions basing their food equip-

ment on the results of oui*knowledge obtained

by these invdstigations, that scurvy is largely,

‘if not entirely, due to the presence of injurious

ptomaines associated with animal food-stuffs,

and it has been said by an eminent |)hysiolo-

gist that it is sirtiply a form of chronic ptomaine

|K)isoning. • A \yell-equij)^cd Polar expedi-

tion, where the greatest possil)le care has been

exercised by -the leader, and honestly crarried

out by the edntraetors, should not, therefore,

have scurvV' on ’board or on shore .at its

epdhmpments. It must* be acknowledged,

however, that it is very diflicult to make
absolutely sure that all the preserved mcat-

stuffs on board are reliable, especially as there

are scandalous contractors, who care nothing

for i^rificing the health, and even the lives,

not only of those who penetrate the Polar

‘Regions, but of those who journey to other
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parts of the world, both in times of peace

and war.

The great maxim to follow in Polar explora-

tion as regard food supplies is to live as far^

as possible on the products of the sea oi^^land

where the work of the expedition lies. If

the expedition is exploring in the Antarctic

Regions, let it feed on tKe excellent flesh of

the seals and fish^which carv be got plenti-'

fully there, and on the eggs and flesh of the •

innumerable penguins and other birds. If the

expedition isjn the Arctic Regions, let it

luxuriate in the flesh of the musk ox, reindeer,

hare, and ptarmigan; and let 'the meat of

bear, walrus, seal, and guillemot, as well as

other birds, be utilised, remembering that all

this “ flesh is grass,” and let scurvy-grass ahd

sorrel be eaten as the* natural • vegetables of

the Polar Regions, Tinned, foods*, if risked at

all, should be used merely as a variety- apart

from the staple fresh foods above mentioned

Then there will be no sign of scurvy.



CHAPTER VI

An!mAL LIFK
.

Brief reference has already been made to

some of the polar animals and their habits,

but ’it is necessary to give a more detailed

account of this aspect of Polar*Kcgions. Tlie

striking featiKc of the Ai^tarctic Regions, with

one partial exception, is the entire absence

of land vertebrates. There are no land mam-
mals—no bears, wolves, foxes, or lemmings

;

no musk-oxen,* reindegr, or*hares, neither are

there any Jand birds with the exception of

the §heath-bill 'which is only a

summer visitor to the shores of most Antarctic'^

lands. Some* white-legged sheath-bills, how-

ever, remain v d aU Scotia Bay all the winter of

19i3, and Sir Joseph Iloc^ker tells me that the?

black-legged sheath-bill remains in Kerguelen

all the winter. Neither are there any fresh-

water fishes, as there are practically no rivers

and only a few pools which Are scarcely ever

fre^*of ice. This jjtriking fact makes inland

jopmeys in the Antarctic Regions very much

*'moVe serious business than the inland journeys

109
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in the Arctic Regions, since every pound of

food required for a journey has to be 'carried

by the explorers. There is no food jn the

interior of Antarctica. There is not a sin^e

living thing, except possibly a .stray lichen*

or moss, which may harbour an ins^ or

two, or some microscopical invertebrates and
unicellular alga?.

In the Arctic Regions, on the other hand,

with the perfect and light equipment that is

carried nowadays and with the modern and
accurate long-range firearm>j, so different from
those u^ed by Erankljn, Rac, Richardson, Hack,

and others, who actually starved with reindeer

in sight, there is little chanefe of explorers

not being able to obtain food supplies. It

is tnie there may be dilliculty on occasions

in obtaining food by one’s own gun, in certain

districts, for several days, but it is scarcely

{lossible now to be reduced to such extremi-

ties as Arctic explorers were in the days of

I'Yanklin and Rac, with their hea'vy equip-

ment and primitive firearms.. Even as late as

the Nares expedition of 187.5 , extraordinary
“ regulation ” equipment was carried—great

solid sledges, massive canteens, heavy ships’

boats, etc., instead of light sledges, thin

aluminium canteens, canvas kayaks, and the

like, which are the Polar equipment of the-pre-

sent day. A modern Polar explorer marvels at

thewonderful acliievements of his predecessors,

which are all the more remarkable when he
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knows that, added to this cumbersome equip-

ment, their preserved provisions were such as

almos^ certainly to cripple their strength,

if* not -utterly to prostrate them with that

sdeaoliest of .Polar enemies—scurvy.

The most striking of all Polar animals is

undoubtedly the Polar Bear ( Ursus maritimus).

The resemblance ^f this remarkable animal

to its surroundings has glready been dealt

with; let us now consider other characteristics.

The habitat of the l)car is the sea ice and the

sea, • and not the, land. The polar bear is

constantly wandering abopt tho floes and pack.

It is a solitary animal usually. If there are

'two or three together, l^ey will be a mother
with one or two cubs. The bear does not

ilibernate, as is commonly supposed, but

walks aroumi^in a desnlt(»ry manner, exam-
ining and ^snilling at everything. Dr. Koett-

litz has pointc(f out that what have been

called hibernating holes or caves arc onl^

ice and snevw houses constructed occasion-

ally by tlic malf and female for shelter in

very bad weather, but usually by the female

for shelter during her fin.'tHtagas of prgguancy

^nd for a littlc.Aime after the birth of her

young. The mother and young do not ap|>ear

to stay long in these cavc.s, but soon begin

agafin their wandering life. Their wanderings

seem objectless except for the sake of obtaining

^lodd. The chief food of the polar bear is

seals, preferably the floe-rat {Phoca feeiida).
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A bear has been seen lying stretched on its

belly at the edge of a floe, watching intently

the water till a floe-rat coming to the yirlace

has put his head out for a breath and lotlk

out ; no sooner had the seal’s head appeared-

than one fell stroke with the heavy paw of

the bear landed its prey, stunned, on to the

floe.

During the wintgr-time, when the sea gets

more or less frozen up into one continuous

field of ice, bears are constantly 'Meandering

about in the vicinity of crj^cks in the ice, or

near thfe breatbing-holes which the seals keep

open all the winter by constantly coming in

and out of them. ^It is very" doubtful if a
bear ever catches a seal sleeping ; it is by
long and patient waiting at a seal’s hole, aiyi

by strategy and ‘stalking that, the seal falls

a victim to the bear. The bear’s skill as a
stalker is well instanced by'an incident that

nearly deprived Nansen of his companion
Johansen, during their journey from the

From to Franz Josef L^nd across the

Polar Basin. Before cither of them or even

their two dog?-‘v.isi>2 aware of its presence,

a bear had felled Johanacn-bv his heavy paw.
“ The bear,” says Nansen in his Farlheti Nortit^

” must have followed our track like a cat,

and, covered by ice-blocks, have slunk.^ up
while we were clearing the ice from the lane

and had our backs to liim. We could see 'by

the trail how it had crept over a small ridge
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just behind us under cover of a mound by
Johansen’s kayak.* While the latter, without

suspeo^ng anything or looking round, went

back stooped down to pick up the hauling

'rope,‘‘he suddenly caught sight of an animal

crouched vgp at the end of the kayak, but

thought it was ‘ Suggen.’ ” Fancy taking a bear

•for a dog, a couple ®f yards off ! Yet I know
how possible this is, having^ myself at various

times mistaken* a dog, a gull, and a flag for

a bear !—“ Before he had time to realise

that ‘it was so big; he received a cuff on the

car which made him see fireworks, anU then,

as I mentioned before, y^er he went on his

back. He tried to defenu himself ns best he
could with his fists : with one hand he seized

the throat of the animal, and held fast,

clenching it \sith all bis mi’ght. It was just

as the bear^was about to bite Johansen on the

head that he uttered the biemorablc words,
‘ Look sharp !

’ The bear kept glancing aC
me continually, .speculating, no doubt, as to

what I was going to do; but then caught

sight of the dog and ^turned towards it.

/ohansen let go as quiinr*'tnr^houghfi^nd

vtriggled himselt,*i^5^while the bear gave

Suggen a cuff wliich made him howl lustily,

just as he does when we thrash him. Then
Kaites got a slap f>n the nose. Meanwhile
Johemsen had struggled to his legs, and when

flred had got his gun, which was sticking

out of the kayak hole. The only harm done
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was that the bear had scraped some grime oB

Johansen’s right cheek, so that he’ has a

white stripe on it, and had given him gaslight

wound on one hand; Kaifas has also ^otra

scratch on his nose. Hardly had the* bear*

fallen, before we saw two more peeping over

a hummock a little way off—cubs who,

naturally, w’anted to see* the result of the-

maternal chasd. Y^ey were two large cubs.”

I was once similarly stalked’ by a bear that

watched its chance for a long time, while I

was busy attending to some baited traps

lowered in the^sea, «through a hole in the ipe,

three-quarters of a yiile from the shore where

the encampment was. Fortunately, by the

vigilance of one of my comrades, Armitage,

the bear was detected 'when within .a

hundred yards of his .prey, ajjd, finding he

was discovered, made off. TJie remark-

able swimming \)Owers of the bear, were

^exhibited well on this occasion, for he

took to the water and began to «wnn towards

an island that was twelve ^lilcs •distant. A
bear is, in fact, just^as much at fiome in ithe

wat'" "s on and often, if it comes to

a large pool of water Yif 1-1“' floe, a bear will

swim across rather than take the extra trouble

of walking round.

Although there have |}een many natrow

escapes from polar bears, it is doubtful if

there is any authentic record of a man bcin^
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killed by a bear. Dr. Borgen, of the German

Polar Expedition in 1869-70, had perhaps

one o( the most marvellous cscajws that has

cuer b^n recorded. Dr. Borgen was knocked

•down by a* bear that seized him by the

head in it4 jaws and carried him off. The

.l)ear and its victim were followed, and the

bear ultimately sh*t. Dr. Borgen received a

very .severe scalp wound, a.^weH as wounds on

the arm and hand, froiii which, however, he

.soon miraculou.sly recovered, as already stated.

The 'l>ear seldom comes to the land as long

as he can get plenty of s^als an the sea ice;

he will only come if he ^ows of a short cut

acro.ss some land or glacier to get from one

feeding-ground to another, or he will come to

cat grass as a dog docs when he is not feeling

well. He maji^also cojuc to* land if tlicrc is a

human encampment, being attracted by the

smell; and this habit is s^ well known that

hunters when ashore or on board a ship wilL

burn seal or i>car fat, and if there is a bear to

leeward he is surew to come up to the cncamp-

meiit or shi'p. In this way about 120 bears

w'ere seen and 69 werejfstoi it<^ Ff&n 7i m Josef

l^nd during the Jackson-llarms-

worth Expedition. When hungry, a bear

will eat anything. Koettlitz found seal, gra.ss,

seaweed, paper, in^nilla rope yarn, a hard

lumpof ^oven texture, horse-dung, macintosh

.sJaeeting, canvas, basaltic pebbles and bear
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blubber in the stomachs of thirty bears he

examined. But the bear’s usual food* is seal,

and although he will devour every pgft of a

seal, his particular fancy is the shin, and

blubber.

Of land mammals, musk-ox {Ovibos mos-

chatus) and reindeer {Rangifer iarandus) are

the most noteworthy atid useful to mai>.

The musk-ox is specially interesting; being the-

single representative of its genus. It is more

nearly allied to the sheep than the ox. • It is

about two-thirds of the size of the American

bison, but its long <coat of hair makes it look

larger. It inhabit^, the northern parts of

the Canadian mainland, and the islands to

the north of Canada as far as Grinnell Land,

as well as the coasts of Greenland. In pse-

historic or pleistocene times-, the musk-ox

e;xtended to the north-west in Alaska, and at

a still earlier period, when North America

pwas colder than now, the musk-ox ranged as

far south as Kansas and Kentucky. Musk-

ox bones have been also found m the frozen

soil of Siberia, as Joi east as the Obi.* It.

fortwisJj'twxistcdTnrr^r south as Wurtemburg,.

while the Pyrenees afia*^iic seem to have

ntarked the southern limits of its range.

The skulls have been dredged up from the

Dogger Bank. Unlike the bear, the lAusk-

oxen keep in herds, and they are seldom met
singly. ” This herding gives them a bett^
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chance, to defend themselves against their

one enemy, the arctic wolf.” When danger

is at mnd they “ always retreat,” says Mr.

Bied^rBeek, “ to some elevation near by, and
upon, the approach of the enemy they form

in a perfect line, their heads toward their

foe; or if attacked, at more than one point,

they form a circl^, their glaring, blood-shot

eyes restles.sly jvatching th« atlaek.”

Like the bear, they are protected by their

environment,, as a description by Captain

Otto Sverdrup shows (New Land, vol. j, p. 47).

“As I was working mynvay'past a sudden

bend in the valjcy, I sudd'jnly saw both animals

standing high up on a steep crag, and within

r-ange. It was merely by chance tliat 1

caught .sight of them, for the crag was exactly

the same colour as the animals, and this was
the only place in.the valley of that particular

tint. • So the polar ox, I thought, seeks cover

from the prevailing tone of his environment’

just as does ‘the ptarmigjtn from the stones

and junipdr in * summer, and in autumn,
afftr it has changed its colour, from the large

patches of snow.” ‘^yjlhsk-t/!t*t«*#fgr‘.i^thc

Jate Dr. E. L.H»f».^s'‘ \Shorcs of the Polar Sea),

who has depicted so well many an Arctic scene

by his pen and brush, “ rrfrely attack, and
can*’ generally be » approached within rifle-

with little trouble. Sometimes, how-

ever, they are unaccountably timid. . . . They
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seenaed to take some time to realise that we

did not belong to their world. But having

once made up their minds, they showeft even

more terror than wild animals usuAiy do.

Each musk-ox gave us about two hupdre^

pounds of meat, often most exosllent, but

occasionally tainted with the flavour that'

gives them their name. HVe failed to ascer-

tain the source ,,of this characteristic. It'

occurs in both sexes and at all ages; and,,

moreover, it is not peculiar to the musk-ox,

for a haunch of reindeer pre.sented to Us by

the governor of Egedesmunde possessed the

very same flavour.”^

The musk-ox has been a most valuable

asset to polar explorers. Without its exist-

ence the north and east coasts of Greenland

could not have been unravelled as they have

bpen, nor could exploration have been carried

on so effectually in the Canadian Arctic

^Archipelago.

The reindeer (Ran^ifer tarandus) is another

not only striking but also useful Arctic

animal, and one of tlj,e most widely distributed^

Soii.;:-«anwL>v'tltcrewe two species, but that

matters little just nowpsofifoic it to say that

the reindeer is found in almost every Anjtic

land, except Franz Josef Land, where however

at one time it used to exi|>t, since their Hbrns

have been found there by myself and others.

Its range extends so far south on the European,



ANIMAL LIFE 119

Asiatic,^ and American continents that it

may be regarded as being not only an Arctic

but ilso subarctic animal. The reindeer

differs from all other deer in that both male

find female 'have antlers, though those of

the female# are smaller. The genus is dis-

tinguished by the form and position of these

appendages, whiclf take their origin imme-
•diately ovCT the occipital ri^Jge instead of low

.down in the forehead. Another cliaracteristic

is tho br6ad-.<iprcading hoof, giving a good

surface for suppost on snow or bo^. The
tail is conspicuously white# The larger

varieties may’ weigh my to 400 lbs. The
reindeer proves most vuhiablc nutriment

for Arctic explorers, and Eskimo, and other

Arctic tribes; and, like the musk-ox, has con-

stantly furthered Arclit; exp/oration, not only

as a valualjle food supply, but also beoau^
its skill is one of the most** useful articles of

clothing. Reindeer-skin sleeping-sacks hav&
been an almost indispen.sable part of the

equipment qf Arctic and Antarctic explorers;

t|je* skin of the young reindeer is suitable

for various articles of ^iocuiAg«>w^^heF; :^in

of the legs of the>iTwiu\ieer buck arc made into

‘‘ finnesko,” the most useful form of winter

boots, by treatment for twenty-four hours

in a^trong decoctiop of birch or similar bark.

Tjie ^in of the hind legs is used for the soles

and. sides, and that of the fore legs for the
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upper leather, the hair being left outside.

Those boots are worn with the fur optside,

and may be filled inside with a sedge or
“ sennegroes.” They are very suitable bdth

for ski and Canadian snow-shoes.

The northern races of Europe and Asia

have domesticated the reindeer. The stand-'

ard of wealth of the Lapp’^is according to th6

number of reindqpr he possesses. \ It is his'

all in all. The reindeer transports his house-,

hold and himself from one place to another;

it supplies him with milk and meat; it clothes

his family and himself. Its bones form

needles, and its siijiews threads. Its bones

also make spoons and other useful articles

of equipment. All and every part of a rein-

deer—living or dead—is indispensable to

him. For food the reindeer is never at a

Iqss, even fending for itself when winter snow
covers the ground? With its hoof the reindeer

.jicrapes aeway the snow and discovers under-

neath the reindeer moss—a lichen which forms

a favourite food.

It is pitiable to s^e '"'.is graceful and usbful

aniiAahiraiidessiy §ia^itercd, as it has been

in Spitsbergen during irecCwtf-y cars, and it rs

discreditable to relate that a person of exalted

portion has been one of those who have set

so deplorable an example. i Norwegian hufiters

are also greatly to blame—not even hesitating

to use strychnine and other poisons, and thus
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decimating not only reindeer but also bears,

foxes, birds, and other animals, and transform-

ing fertile Spitsbergen into a barren cemetery.

It isr impossible to describe the Arctic

Tnamfnals species by species, and it is indeed

difficult to* know where to draw the line.

The elk or moose (Alces machlia) ranges north

of the Arctic cifc%, and has to withstand

•Arctic conditions of weathej, bdt it is a forest

.animal, and alongwith a host of othermammals
may be regarded as subarctic rather than

Aretfc. The Arctic hare (Lepus timidus), on

the other hand, is a mamaml ^at penetrates

the northernmost of Arcty? lands, being wide-

spread over the Canadian Arctic Archipelago

np to 83® *N. latitude. It is very widely

distributed over northern Europe and Asia,

extending from Ireland tb Japan. It is

common ir^ Scotland, where it is known %s

the blue or mountain hare.
'*

Wolves {Cants lupus) are commqj^all oves,

the Canadian*Arctic Archipelago and Green-

land, as welljas foxes, of which there are many
vmieties. The silver or black fox (Canis

,vvlpes) is said to be a v^tay
B^ritish fox, ai6sl-4c -ai'mbst the most valuable

of §U foxes. It is entirely black except the

tip of the tail, which is usually white. The
silvery lustre is dpe to grey rings which

usually mark the black hairs on the head,

. the hinder half of ^he back, and the thigh&
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The blue fox {Cams lagopus) is next in value.

Its coat remains blue all the winter, t^e hair

lengthening considerably. The Arctic fox,

which may be a variety of the blue f6x,

has a short greyish brown and White coat iff

summer, and a long white coat in winter. I

believe these two forms seldom, if ever, inter-

breed. These foxes are eiceedingly numerous

in all parts of lhc.Arctic Regions, afid frequent

especially the many great bird rookeries that,

occur in Arctic lands. They are among the

most characteristic animals of the Arctic.

They used to ‘be i« great numbers in Prince

Charles Foreland, i^'here the Scottish Expedi-

tion carried out survey work during three

summer seasons, but the adVent of the

Norwegian hunter with his traps and his

devilish poison has almost exterminated them.

1906 and 1907 hundreds of tljese animals

were seen, but in 1909 they were practically

-non-exi|^pnt, none having been seen by any

of tlie Conqueror's party, and only one having

been heard barking although almost every

part of the island was traversed by * t^_
(Tins oAmtiful animal is extra-,

ordinarily bold, thou^ it ca;^;:carcely be sa^d

to be tame. The Scottish explorers in.).906

and 1907 had these animals coming to within

a few feet of them, eating the fat out of the

frying-pan of the canteen, stealing the su^,
bacon and other food-stuffs, feeding even out

.
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of the hands of the explorers, and sleeping

within a few yards of the tent, preferably

on the’tpps of the covered caches of provisions.

Oi! one occasion when standing cooking by

Hie canteen 1 had emptied a tin of condensed

milk and had dropped it on the ground, when
a fox came between iny legs from behind and

made off with the^ffi which was lying lietween

the canteen and myself, yet' for all their

.t)oldness and audacity, it was impossible to

catch ‘them, fpr while giving them bacon or

‘sonicthing else out of your hand, and watching

an .opportunity to pounce u|»on them and

secure them, the fox too hajl its [jair of wondcr-

fol eyes fixed upon yours and was ready at

the slightest Vign of any hostile move on your

part. When 1 have been cluiining, I have

known them lick the fat off (he steel measur-

ing-tape, ainjl bite off the straps of my sextanW

ease lying on the ground a feV yards from me.

In August they lie in wait in sh.*iIfQw hoie»»

in the ground, watching the young looms

(guillemots)
;
coming dowm from the cliffs

accompanied by the old ^birds. Should the

young bird fall short of the sea, t^/^•.fttv.i^.rllCS“•

diately seizes il»s^<provided the chick has escaped

the ^te of being swallowed whole by a glau-

cous gull. On one occasion 1 was watching,

under- cover of a larjje rock, two or three foxes

lyiijg'thus in .wait. Presently a young loom

.acco'mpaufied oy its Another came flying down
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from the rocky cliffs above, and fell short

of the sea. The devoted mother landed near

by to urge its young on to the sea and safety,

but the nearest fox, swift as lightning, in bee*

line, head down, eyes absolutely fixed on the
old bird, made a rush on its desired prey.

Roth fox and loom were out of range of my
gun, but, instinctively wisiiiiig to succour the
weaker one, I ran towards the spot where
I thought they would meet and at long^

range fired just too late, the fox di^opping to*

my shot in the very act of plunging its teeth
•

in the' loom’s. ne<jc. The swiftness of the
whole act was the remarkable feature of this

striking scene. -

Speaking of lemmings {Myodd^ torquatua)

in Grinnell Land, Admiral Markham says,’
“ These little mouselike creatures are the
^allest yet the most numerous and common
of all quadrupeds in the Arctic Regions.

Jlhey are .extremely pugnacious and fearless,

and often attract attention, when' they would
otherwise be unobserved, by theh shrill cries

of rage at an approaching step. * They hiber-

:i..te iQ^b.nfTows ilader the snow, and Kve'
during the summer dn the .w^nt vegetation

of these regions.” With epicurean satk*

faction the explorer further narrates, ” \^hen
roasted and served up on toast, like sparrows,
theywere found tobe exceflent eating, although
provokingly small’J Tl^y have Ijpen.irfet.
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with on the sea iee three miles from the nearest

land.
^
There appear to be no lemmings in

Spitsbergen or fSranz Josef Land, but other-

Avilie they occur in all Arctic lands, and spread

Ihe^jg^lves fhr south in Europe, Asia, and
America. Brehm has graphically described

the countless swarms of lemmings that sweep

the tundra, leavfh^ a track of desolation in

•their rear. ’ ,

*^Such is the mammalian life of Arctic lands

;

think *0! tlie contrast in Antarctica, where, in
'

ai) area of five and a half million square miles,

or a continent the size of Eairope and Australia

combined, there is not ^ single mammal I

Nor, as far as we know, did mammals ever

exist in that mighty continent at any time I

^st as Australia was cut off from

northern lands before the' advent of the

carnivores pr any of the higher mammals,
so there seems good evidence that the great

continent of Antarctica, which

been connected at one time with Australia,

New Zealapd, South Africa, and South
isolated ^efore the advent

.of mammals in the Trias, in wl'ich sysWftt

the first relics^f mammalian life ap))ear. The
(an4.connections of Antarctica with adjacent

continents have been dated even as late as

Eocene times. ‘'T|ie exact date at which
th^Antarctic^ontinent had its great extension

.northward can periaps hardly be definitely
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decided upon at present. Hutton argues for

the Jurassic period as the period of greater

extension; but since he wrote much* further

evidence has arisen, and it seems probable

that the date should be placed later—perhaps

in Eocene times. Ortmann, dis^ussing the

matter from a somewhat
,
different aspect*,

considers that it probably occurred in the

Cretaceous and Cocene periods* (Dr. C.‘

Chilton, mSiibantarctic Islands 0/ Nexv Zealand.*

vol. ii, p. 807 : Philosophical Institiite of

Canterbury, 1909). But ‘even if Antarctica

was united at'latcf times to Australia or* to

the southern extre<nities of South America

and South Africa at the time Uie western

and more ancient part of Australia possessecl

.

“ the ancestral fqrms of its strange nxai’sup^al

fauna, both of which it had probably received

rtt some earlier epoch by a temporary union

with the Asiatic continent over what is now
Tfi6"Ji.v«*Sea ” {Island Life, by Alfred Russel

Wallace, p. 497), we could only conceive of

marsupial forms occurring* cn the continent

of Antarctica. Itjis quite clear from “the.

fbisils brottght home by Dr. Donald of the.

Scotti.sh Expedition of 1892-98^, by the more

recent able researches of Dr. Otto Norden-

skjold and his companions during the Swedish

Antarctic Expedition of il901-4 in the'liame

region, as well as by the researches of Or.

Pirie of the Scotia, the| naturalists of the-
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Discoveryi and of Sir Ernest Shacklelon’s

recent expedition, that at one time, certainly

in Jurassic times, there must have been a

tefnperate if not a subtropical climate over

AnJ^ctica. ‘Therefore, if there happened to

be land co»inection with Antarctica at even

as late a date as I have, for the sake of argu-

ment, supposed— there is so far no evidence
•that thcre»was—it would l^ve'been possible,

.under' those conditions of climate, for mar-
supials to e;cist. But with the changed
conditions of climate it does not seem likely

thiit they or their descendants•could possibly

survive. It is therefore |iot surprising that

there should be no mammals in Antarctic

iQiids, though they are abundant in the Arctic,

there arc even now plentiful connec-

tions with lands largely occupied by mammals
of almost ej^cry description. ^
But

_
if the Antarctic Innd^ arc desolate of

mammals it is not so with thc^THHt£g|;^^Ma»

As in Arctic seas, whales and seals abound in

enormous mjmbers, except where they have
been annihilated by ma^i. Of the whales

very little is known. Ross described a whithr

“.greatly -resembling, but said to be distinct

froi^ the Greenland whale.” But so far no
such whale has been seen by* other explorers

or whalers within the limit of the pack ice,

although we>know| of at least two other

.rigltt whiles m sublntarctic waters. Finners
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{Baleenoptera), humpbacks {Megapfera), and

thrashers (Orca) have, however, been recorded,

and on the edge of the ice, blackfish,(£r/o&/o-

cephalus). These great whales very often occur

in immense schools in Antarctic seas.^^hc

Scottish Expedition of 1892-98 parsed through

thousands of finner whales. On December IQ,-

1892, many came quite clttsfe to the ship, and,

as far as the eye ^ould reach in all* directions,-

one could see their curved "backs, and seq

and hear their resounding blastsi During

recent years these whales have been greatly

hunted by Argentine, Chilian, Norwegian jmd
British Whaling Companies, jn the same
manner as similar whales have been hunted

in northern European and Spitsbel-gen waters.

Whaling stations have been set up by -^vse
companies on thb South Shetlands (Deception

Island), South Georgia, and more recently

at the Falkland Islands, and the results

.Qoiiihgs have been a very hand-

some dividend to the shareholders. The
southern right whale {Belcena lausiralis) is

also caught by these whalers. It is reported,

however, although this industry has been

established only for five or six ^'-sers, that the

numbers of the whales have already marjj^edly

diminished. But these whales penetrate well

into the pack, where the small iron steamers

dare not follow, so there ^s yeta chance that

they will not be altogetheiiexterAiinai^d. . "llie.
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purely ccpmercial aspect of these whaling

expeditions has, so far, mnde it impossible

to mal:e any detailed scientific cetacean in*

vestigatfon. A most profitable scientific in*

uestigation would be a cetacean expedition,

whiSi’^devoJed its whole time with two or

three ships to the study of these Antarctic

w^lcs, and, inde«0>,' to the study of whales

ail the world over. It is not possible for an

Antarctic eXplortng ship, witTi so many other

dudes .to fjcrform, to carry out this very im-

portant work. ,

In Arctic seas the most, notable wllale is

the 'Greenland or Bowhe.yl whale {Bakena

myislicetus) which has been captured in

enormous numbers in the past. In the seven-

tee^fei,ientury there was a Dutch settlement

.called Smeerenburg, in tl\e north-west of Spits-

bergen, where the oil was boiled down and*

the whalebofie collected. Asvqiany as 2,000

people fived and worked there

summer months women as well as men, as

.any one visiting S|ytsbcrgen at the present

day can determine by reading both men’s and

women’s names on the old Dutch wooderi

crosses, that haye stood there in some cases

fop three hundred years, and many of which

are still in a good state of
.
preservation.

Cofifin after coffin is seen projecting half above

the ground; htanan skulls and bones lie in

.and tArouncLtheVi.
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Other species are similar to thop of the

Antarctic seas, but not nearly so numerous, and

besides these there are two worthy of Special

mention, namely, the White whale {D^phinap-

ierus leucas) and the Narwhal {Monodon moncr

eeros). The white whale is foynd siSSrting

the shores of almost every Arctic land, and is

very easily distinguished l/y its cream-coloured

skin; so regiilar^are its movements along a

coast that skilful hunters seldom fait to se-

cure the greater part of a school of thenf’oy

knowing that they will travel along a certain

coast by a certain route. They are driven

ashore by means;, of boats and nets. "They

yield a considerable amount of oil, and their

skins are manufactured into “ porpoise
”

boot-laces. The narwhal is nearly to

the white Avhaile, but is easily distinguished.

4)y the male’s single long spiral ivory tusk, often

7 or 8 feet Icjv.^', which has earned for it the
' unicorn,” or ” uni,” by whalers.

It is hunted by whalers for the value of

the ivory of the tusk OiOd for its oil; the

tusk is usually developed on 'the left side,

out occasionally two are developed. It ’ha's

a circumpolar range. (For juiuUer account

of Arctic whales and seals than is possible

here, see papers by Dr. R. Brown on ” Seals

of Greenland and Spitsbergen Seas” (Pro-

ceedings- Zoological So<^ety, L^-ndon, 1868, pp.

405-488), and on “Cejacea of I^vis. Straits
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and Bafliji Bay” {P.Z.5.. 1868, pp. 533-556).

Both papers, in revised form, in Arctic MamicA
and Insiruciions, 1875).

Four 'species of seals arc known to inhabit

Antfiirctic seas*. The first concrete accounts of

these animtrfs were brought l>ack by Wctldcll,

U’Urville, WilkcSj^ and Boss. But it was

iwt until after tflc departure of the .Scottish

Expedition tn 1892 that muclwwas known about

them. The best known and most widely

distributed* is the Weddell seal {LcpionychoUa

iceddeUi) which is fetund on, or near, all Ant-

arctic shores. The least khowh is the Boss

seal (Ommatophpea rowi);f this is the rarest

true seal in the world. Very few of these

have ever been seen, and not many occur in

coifePhons. The other two ^species arc the

Crab-eating or White Antarctic seal [Lobo-

don carcinopfiaga) and the Sea-leopard .scaf

{Stenorhyncus hptonyx). TheVner is a very

remarkable seal, noted for its lit hftvee.v-tfffti*

swiftness. It Chases, catches, and feeds on

penguins in J;hc sea. Mr. Wilton, of the

Scotia, records that “ a, sea-leopard was

observed to catch a black-throated penguin

hy. the leg-^d haul him down in the

water.’.’

'

Another true seal occasionfflly penetrates

the pack, but is really an inhabitant of sub-

antat^ctic landa^ and leas : this is the Great

Sea-eleph^ seal {Mnerorhinus leoninus), the
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male of which measures about twenty feet in

length.

The Southern Fur seal {Otaria amtjrms) is

also an animal that is confined to subant-

arctic and south temperate seas.' It doe^ot
enter the pack. Much could bc.said^out
this interesting animal, concerning the enoij'

mous numbers, the animal’s *habits and home,

and how stupid sfal-hunters destroyed a valu*

able industry for half a century by massacring

millions of these fur seals, not hesitating to-

kill mothers suckling their young, which

perished in hifndrctis of thousands {Pinnipeds,

J. A. Allen, Washi'igton, 1880, p. 230).

Arctic seals, like Arctic birds, are more
numerous in species, but probably not in num-
bers of individuals. Bloody slaugifB*»i is’

recorded in the north as in the south, espe-

Cially in the case of the Walrus {Trichechus

rosmarus), v^’^n has been absolutely exter-

"TUtee^^d in ’some parts of the Arctic, where

formerly it used to occur in great herds

{Seasons with the Sea Horses, Lament, 1861).

Much has been, written recently regarding

‘the great fur-seal fisheries of Alaska and ‘the

Behring Straits, and Labradorrbut those Fur,

seals (Otaria ursina), like their cousins in the

south, are subarctic rather than Arctic; they

keep outside the polar pack. The real Arctic

seals are, with the ex^^ption^of the walrus,

like the Antarctic seal.^, ail “ trut; or earless
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seals,” tiat is, Phocidie. There are several

species, notably the Greenland seal {Phoca
grcenlati^ica), the Bearded seal or square

flipper ^P. barbata), the Ringed seal {P. hispidn),

th^FIoe-rat (?*. foetida), the Hooded or bladder*

nosed* seal, (Cystophora cristata). Of these

probably the Greenland seal is the commonest.
THese animals alembic in immense herds,

especially*on the ice in Nej^’foundiand sca.s.

” In Greenland the annual catch was estimated

at Bd;000, while that in Newfoundland used

to exceed 600,000,»and in Jan Mayqn seas

the total number killed each year was fully

30,000.” Fortunately the tilling of these seals,

like that of the fur seals, is now regulated

by law, and* although they may sometimes be
bvtt*'lruf5(l, yet there is not altogether reck-

less slaughter. The bearded seal is the

largest of Arctic seals, and although it is not

so large as some Antarctic sptTics, yet it may
attain a length of about ten feet. L-ike rHix.i

mammals in Spitsbergen, all these seals have
been largely ]|dlied out in that archipelago.

-The birds of the Polq^ Regions arc a
'characteristic feature, and again there is the

. stoking faet'that, although Arctic lands teem
with ipany species of birds, there are, with

the exception of the migratory Chionis, no
Antarctic land birds. This is probably due
in {)art to t\c geo|ogical reasons that ex-

plain . thjg/absence (If mammals, in part to
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.

the obvious difficulty of fragile laftd birds

getting to Antarctic lands across the wide

expanse of the stormy Great Southern Ocean,

and also in part to the fact that, if they did

arrive there, they would find ' hardly apy«

suitable nesting-place, and would Jje wKnout
their necessary food supply on account of the

scarcity of plant life, cspeGiSlly the practiCi4

absence of floWeripg plants and fiowfer-visiting-

insects. Scoresby, in the neighbourhood of

Scoresby Sound at Cape Swainson'in 7.lr^TJ.

on the .east coast of Greenland, says, “ Num-
bers of winged inrsects, however, were met
with, particularly oi^ the hills among the stones.

These consisted of several species of butter-

flies, with bees and mosquitoes 1 Near the

beach were several plants in flower

a

‘

few that were further advanced and in a

state of fructification.” What a paradise for

Arctic laud bird*, and>hat a contrast to the

baEr?«^rro«ics’bf Antarctica, almost completely

obliterated with ice and snowo! ' How could

there be land birds in Antarctic.a ?

Arctic land birds,are full of interest, but>it is

Impossible to enter into any detail concerning

them here. The reader should«-k><vk into the

works of Seebohm, Feilden, Harvie-Brown and
Pearson, as well as the delightful pictures of

tundra life that Brehm gives. (For the natural

history of Arctic birds kreferei'tce should be

made to the following Noefh Pjkc to
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Equator, k. E. Brehm; Beyond Petsora East-

icard, fleriry J. Pearson, witli appendices by

Colonel .II. 'W. Feilden, C.B.; The Birds of

Siberia,^llenry Seebohm; Travels of a Natural-

ist 4n Norihe}n Europe, J. A. Harvie-Brown.)

The iSost typical of all Arctic birds is the

^now Bunting (Plectrophenax nivalis), which

iji-th immense nuifiTJcrs, and which finds a home
and nestiifg*place in every Arctic land, no mat-

ter how bleak. The snow bunting arrivc.s in

Fran**Josef Land about the middle of April,

and has been recorded to remain plentifully

until. October 14th, and stragglers not leaving

until October 80th, three Bays after the dis-

appearance of the sun in that latitude, viz. 80*

N. The ncs\§, which are made of dried grass

and rreathers, are built among stones, under

shelter of over-lying rocks, m rock crevices,

and under jieaty hanks. There are usually

five to. seven eggs. The yo'cog birds have

been recorded as early as .July lOti/ in

Josef Land. The Purple Sandpiper {Tringa

striata) is thQ next most plentiful Arctic land

bird.* It is usually the firjt bird that meets

the Arctic explorer on landing. The first sand-

. piperof thersea'ion recorded in Franz Josef Land

Was seen on May 29th. Late in June eggs were

found, and on July 4th the first young sand-

pipers were captured. The nest is built in a

holl<jw amon^ Arcti<| willow, lichen, and the

likejtind^sArery difficult to see, either when the
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eggs are bare or when the bird is sitting upon

them, because of the remarkable resemblance

of the bird, eggs, and nest to its surroundings.

One may almost tread on the bird Heforef it

will rise, and even then the nest' is diflic^ W
find. A known nest at a definite nur^r of

feet in a certain direction^from a promineijt

mark is very difficult to see.' Of course, ^ms

may also be said «f many other binis and eggs',

but it is perhaps as pronounced in the case

of the purple sandpiper as any othei'^rd.

There, are many other birds that could, .be

noticed—^the “Knot {Tringa canuta), whose
eggs have only 'recently been found; the

Sanderling {Calidris armaria); the Grey
Phalerope {Phalaropus fuUcarixis); the Dunfin

{Tringa alpina); the Little Stint^T’Trfego

minuta), which Pearson found breeding in

Such numbers in Novaya Zemlya; the Lap-
land Bunti^/f€^'a7cflriM,s lapponicus), Redpoles

ifh'd many others of the smaller birds

too many to enumerate. Then there is the

Ptarmigan {Lagopns rupeslris and L. hemileu-

eurtts), and the WiUow Grouse {Lagopus 6Xb%u),^

which vary their plumage with the season; sp

that they are at all times veryttmch in accord-

with their surroundings, whether the snow ’is

white or dirtf yellow, or whether they are

sitting among lichen-covered stones. These
birds form most excelled food,''the ptarmigan

being common to almost all Arctic^'«nds,'even
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beyona uie 88rd parallel of north latitude.

Birds of prey, notably the Snowy Owl {SycUa

seandia(^) and the Greenland Falcon {Fako

candiems) are also characteristic birds in

to^y Arctic* lands.

Bu^ whgi we come to consider sea birds,

S
en the Antarctic Regions are as rich as the

fctic Regions.i^not in species, certainly in

numbers.* ‘The two most chj^racteristic orders

of birds are penguins and petrels. Besides

theststhere i§ a shag, one gull, two skuas,

and two terns. The iicnguins literally^ swarm

in mjllions, and occupy every available space

of bare ground near the |teu that is not ice-

covered. These crowded ureas recall the re-

markable Wfd cliffs and isolated bird islands

'oirthe ykrctic Regions. So numerous arc pen-

guins even in subantarctic islands that sealers

have resorted to the barbarous method of

boiling these birds down • mdiscriininatcly

for the sake of the valuable oil .that they

contain. This custom hjis been rightly put

a stop to ii\ some British ))osscssions. The

mosh remarkable penguin^ that c.xists in the

’ Antarctic Regions is the Emperor penguin

^Aptenodyks ^orsleri), which, though not so

numerous as other species, is found in very

great numbers in certain •places, as, for

insttgice, Victoria Land, Coats Land, and other

lands' that aV situfted well within the ice

limit# It.^is the handsomest and largest of
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all penguins, an adult, when in good Condition,

weighing about eighty pounds. ’
.

D’Urville was the first to discover and bring

back to Paris the egg of the Emperbr Pen-

guin, but nothing was known about the breed-

ing habits of this remarkable bird unfTl Dr.

Wilson and the naturalists of the Discoverjf

brought back the first description. The bnrd

builds no nest; bvt sits on the Iceland lays a

single egg, which it places on the top of its

feet and covers by a flap of skin and feat^rs.

The egg being laid before the winter is’ oyer

and hatched before the advent of spring,

there is heavy mortality among the chicks.

The chick is nestled on the feet of the parent

bird, and kept warm like the egg by the flap

of skin and feathers, which surrounds It almost

like a marsupial pouch. In spite of the care

tknis taken of the chicks, many die from ex-

posure, and eacl/ bird if it has not a chick of

its own is<'hnxious to secure one from its

neighbour. The early breeding of the Em-
peror Penguin has possiblj' arisen from the

necessity of giving sufficient time by the'end

of the summer for the young bird to develop,

to such a stage of maturity that it ean by that

time fend for itself.

Other penguins are all very much smaller

than the Emperor, weighing about 8 to

14 lbs.; the most plentuHil an<i: characte;ris-

tio species is the Black-throated^penguin.
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{Pygo^cAis adelice). This species is common
to every Antarctic seaboard that explorers

have yet visited. The Scotia naturalists

estimated tliat, on Ferrier Peninsula alone,

wliich was for two or three miles simply alive

with thesff birds, there were not less than two
^millions. Altog(^her, in Laurie Island, South
-'wkneys^and ifs off-lying islets, no less than

fourteen .A)ok/?ries were known, Ijcsides the

Ferrier Peninsula rookery. The favourite

site^ for these communities were on rocky

places near the “sea, where small stones

al>oundcd, and these werc^onfctiines occupied

up to 500 ft.' above sea-level. As the season

Advanced these rookeries became indescrib-

ably d» 5ty, being masses of mud, with pools

df filth, and the birds themselves became
correspondingly defiled.

At the Bookcries in Scotia Bay the first si/Jns

of nest-building were noted (1908) on Octolier

10th. By the 20th nearly all were paired,

and the appdhrance of an unpaired bird gave

rise to a fesirful commotion, every bird trying

to ^t a billful of feathens from the unhappy
• ohe, while all the penguins in the vicinity

faised thiir Voices and screeched their loudest.

The appearance of such wanderers, too,

generally resulted in a free fight among those

arotind. *

The nest^are bliilt of stones, which the
0

pehgu^s gather often from a long distance,
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and they may be lined with a few stiay quills

and a bone or two. Every bird is an accom-

plished thief, and whenever possible steals

stones from its neighbour’s nest. There are

usually two eggs. The first egg found^ tfie*

Scotia naturalists was taken on Oebaber 29th;

on October 31st no less than 789 eggs wer^

gathered from the same rook^i-y, and betwe?rfc

November 2nd‘ and 10th no less than _^2,075

eggs were taken for domestic use. The period

of incubation is about thirty-two days. ^th
the flcs^i and the eggs of* this penguin form

very nutritious* and palatable food. Besides

the black-throated fjenguin, it was estimated

that there were at least 100,000 Gentoo pern

guins {Pygoscelis papua) in the * Scotia Bay
rookeries. The naturalists of the Scolta were

fortunate in falling in with a great number of

the Ringed penguin {Pygoscelis antarctica) at

the South Orkney^: at several rookeries, notably

at Ellium Isle and Saddle Island. At a rookery

on Mackenzie Peninsula there were about a

quarter of a million of ringed penguins, and

the rookery at Saddle Island was tenanted by
about 60,000 birds. They were entirely absent

.

during the winter, not reaching the South

Orkneys till November 2nd. Over l,00(Xeggs

were taken by Dr. Pirie on December 12th,

at the Mackenzie Peninsula rookery. There

is one very remarkable (Ascoveify the Stofia

naturalists made with regard to th^yoitng-
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01 mist uird, and that is, that the chick has

two stagts of down. This is a most interesting

discov^y, for no other bird is known to have

more than one down stage. These are the four

'sppeies of ptoguins charaeteristic of the Ant-

aretic* Regions, though the golden crested or

^arconi penguin {Caiarrhactes chrysolophus)

/ii&alSo recorded from the South Orkneys as a

stragglefj and breeds at the South Shetlands.

Thus^t is seen that there are several million

penguins' of .at least three species on South

Orkneys alone
! Jmagine the legions that

swarm on every possible i^ntryctic edast I

Among th^ iniportanf*ornithological results

of the Scottish National Expedition, not the

least striking were the investigations made

by th^ IScoiia naturalists on petrels. Wilson

petrels" {Oceanites oceanicus)*\vere found breed-

ing in considerable numbers, and several <^gs

were obtained. They had only previously

been found breeding on Kerguelen. The

occurrence of the RIack-bellied stormy petrel

{Fregetta mflano({ister), says Mr. Eagle Clarke,

“ was one of the most interesting ornithological

discoveries made by the expedition. It implies

a remarliaWe extension in its known range,

'and. removes the doubt which has hitherto

overshadowed the record of its having bred

atjSouth Georgia, as mentioned by Pagen-

st^efaer, in ^e southern summer of 1882-83.”

^ther*interesting discoveries made by the
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Scotia naturalists were the finding the eggs

of the Cape pigeon {Daption capers) and

the young of the Snowy petrel {Pa^oiroma

nivea). From their observations, too, it

may almost certainly be forecasted that J^e*

Antarctic fulmar {Thalassceca antq^ctice) and

the Silver petrel (Priocella glacialoides) will

be found to breed in th^ ^outh Orkn^^
Such a series of records made in qnt order of -

birds in one locality by the 'efforts Of Mr.

Wilton, Dr. Pirie and Dr. Rudmose B»«rwn,

apart from many other valuable records, may
safely be said to jpe without parallel in the

history of Polar exploration.

Petrels, next to penguins, are scattered

most widely all over the Antarctic Regions,

and are in most cases common, no^nly ip

that region, but also in the Great Southern

0<^ean, where many other speeies which do
not penetrate into the ice zone occur. One of

the most striking of these is Wilson’s petrel,

which can be followed from British waters

to the farthest southern limit^of Anjiarctic seas,

and which is found breeding, as I have indi-

cated, in the South'Orkneys, Kerguelen, an^
probably other Antarctic islands... In all

probability the birds in British waters breed

in Antarctic islands 1 This fact is hardly

conceivable when we consider the proportipns

of the bird, which are much t^e same ,as

those of a swallow, but the same^.•rema^-
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able fact appears to hold good for the Arctic

tern, WUich breeds in the Arctic Regions,

and w^ich was discovered by the Scotia

naturalists to be spending its days, during

•the northerft winter, in the seas off Coats
Landl ,

^ Ross regarded the presence of the Snowy
/pitrtfl as a sigi^di' proximity of the Antarctic

pack, aiW this observation appears to be per-

fectly’ cofreetT for there are few days, whilst

navigating in the pack, that one does not meet
thjs* graceful bir^J. It is circumpolar in

distribution, and breeds hi most inaccessible

cliffs on nearly all Anta«\wc coasts. For three

hundred years the Cape pigeon has been
known to every South Sea sailor, but the eggs
were hrSt taken by Dr. Pirie on the cliffs of

Mount Ramsay, on the west side of Jessie Bay,
South Orkneys, in 1903. This species which
we are inclined to regard as the most plcn^ful

bird in the world, will probably be found to

breed on most Antarctic and subantarctic

islands, aiyd on paany parts of the coast-line

of sAintarctica, and is found scattered over the
whole of the vast Southern Ocean from 85’ S.

•to the edg»of the Antarctic continent. Fully

50,Q00 of these birds breed in the South Ork-
neys. Their nests, composed of small angular
fragments of rock and some earth, are placed
op'the led^s of precipitous cliffs. The Cape
pigeon, "like other petrels, has the habit of
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ejecting from its tubular nostrils a red, oily,

foul-smelling fluid, composed of Ihe .half-

digested remains of crustaceans (Eup^atisia).

The naturalists visiting the nests had *to risk

having this fluid squirted oveV their face*

and clothes. The birds can squirif this

fluid to a distance of six or eight feet. Thq,;

Cape pigeon often allowed 'iteelf to be'cs^,
tured on its nest.^ The eggs, which* are pme
white, are laid singly, and are very lar§e for

the size of the bird.
' '•

Besides these there are pnany other petrels

recorded in Antaret^ seas, and perhaps the best

known of these is the’<liant petrel {Ossifraga

gigantea) called also the Nellie and the Stinker:

Why sailors should have called 'tJhis bird a
“ Nellie ” I do not know, but tEe nanra
“ Stinker ” is qufte appropriate, on account

of
<
the curious, unpleasant, and persistent

odour it possesses. Not only does the bird

have this odour externally, but even its flesh

and eggs have the same smell.- The Scotia

dogs readily ate penguins and other birds,

but would not eat th^e flesh of the giant petrel,

'

The weight of this bird varies from to 10

lbs., and it looks nearly the size‘‘of a swan.°

The plumage varies from white, through gr^,
to almost black. These varieties appear to

interbreed. The nest is a large pile of sub-

angular stones, in the foiin of a truncated

cone; and usually only one large ^hj]^ egg
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is laid. The nellie’s gluttonous habits are

well, l^nbwn to South Sea sailors; feedmg

ravenously on the remains of slaughtered

seals dr refuse, and filling itself to repletion

•till it is almost comatose, it is unable to rise

from Che ground till it disgorges the contents

s^f its stomach. I have seen these filthy birds,

. fading on the^arcase of a seal, move off a
' few steps and disgorge what they had devoured

and then begin to eat again.

Although a shag had previously been noted

in Ihe Antarctic Regions, the specificidentity

of these Antarctic sham Amlrrincd somewhat
uncertain untij the Scoftim Expedition finally

settled the matter at the South Orkneys, in

X908, b^fmding it was the Blue-eyed shag
(Phalacrocorax atriceps).

The Dominican gull {Larus dominicanus)

is not vejy plentiful and does not appear*to

cross the circle. The Antarctic skua {Mega-

lesiris antarctica) and MacCormack’s skua (Af.

maccormicki) ftre typical Antarctic birds : the

former is vwy plentiful in the South Orkneys

igid* other less southern^ Antarctic islands.

.®ie latter is more associated with higher

southern*latitudes. Antarctic skuas arc very

’ferocious birds, and they will fight with each

other to the death.

The two terns are the White-rumped tern

{SUfna hirundinacea), which breeds plentifully

-onf* Ag^^ic islands, and the Arctic tern
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{S. macrura). Mr. Eagle Clarke is of opinion

that the Arctic tern does not breeR *ii> the

Antarctic Regions, but that it is a summer
visitor during the Arctic winter. Mr.’ Clarke

says, “ The finding of this tern* in the seas*

off the South Polar continent » muSt be

regarded as one of the
^
most important,

ornithological discoveries mimie by the*

pedition {Scotia)^ for, as has^ already been
‘

stated, no terns appear to have been pre-

viously captured within seas girdled by the

Antareije Circle.”

But besides *Wh:*’«'s, seals, and birds. Polar

seas teem with lowli^ forms ©f animal life

from fishes down to simple unicellular animals,

and it is all this vast host of fisKq^and in-

vertebrates that accounts for the large num-
ber of mammals and birds in Polar Regions

—north and south. These lowlier gind mostly

smaller forms of animal life depend, as already

indicated, upon the meadows and pastures

of the oceans which are made tip of immense
quantities of unicellular algae. * Fishes and
invertebrates occuix.everywhere in PolariSie^,

from the surface down to depths of about.

2,000 fathoms in the Arctic Regioift, and to

depths exceeding 8,000 fathoms in tho Ant-
arctic Regions.

*

It would be entering into tqo large*and
intricate a subject, and too technical a'ane,

to attempt to discuss Polar inverteblfa]^ life in
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the present volume. It is also dangerous at

the pfe^ut time to formulate general state-

ments Regarding the distribution and general

laws ^^'ilich regulate this host of living beings,

•a% Polar exploration is as yet in its infancy,

as faP as, serious research in this subject is

^concerned. Stilt there are one or two points

t4|t may alreadj^be gleaned from the oceano-
• graphicffl'research of severaj of the recent ex-

peditions to tGe Arctic and Antarctic—notably

thosewbf Leigh Smith, Payer, Nordenskjold, the

Prince of Monaco, Duke of Orleans, Nathorst

and others in the north, and^hoseof t&e Chal-

lenger, Valdivia, BelgiCd, Scotia, Discovery,

Gaxm, Fran^ais, AtUarctic and Pourquoi-pas ?

in the soutlr.

• One forecast of importance that may be

made is regarding the theory of “ Bipolarity,”

id which it is suggested that species of animals

in Arctic seas find, as it were, their reflected

images represented by species in Antarctic

seas.

A few years ago the case was doubtful.

But^modem Polar exploitation, especially in

Antarctic seas, with the tendency to explore

more thoroughly definite areas, by vessels

icarrying on board a much larger number and
more highly trained staffs of naturalists, to

whqpi better opportunities are being given

to foxry ou^ their special work, has rather

jrevealed the fact that such similarities which
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could support the theory of bipolarity do not

occur. Nay, even this interesting f«|ct* seems

to be brought out—that, to a large, extent,

the invertebrate fauna that inhabits ohe area

of Antarctic seas is not the same as that which*

inhabits another. The invertebrate aChimals

taken by the Belgians and the French to th^-*

west of Graham Land are markedly diffei^int

in many respects from those tak^ b^ the'

Scots and the Swedes to the east of Graham
Land. The English also obtained in tho Ross

Sea different species from those obtained, by
the Scots and.Sv/^des, Belgians and French,

or Germans. ' ^

Examination of the results of the deep-sea

trawling shows that, although' 'in shallow

water quite a number of new species we»e

obtained, forming but a small proportion of

thkj whole number of animals collected, the

list of deep-sea species shows that almost

every animal obtained in deep waters and
in high southern latitudes . is new to

science. These facts should give an indica-

cation of the scientific value from a •zoo-

logical point of view of deep-sea exploration

in the Antarctic Regions. Take any group

whatever and it will be found that the

greater portion of animals obtained in deep

Antarctic waters are new to science. .

With the exception of that great Scottish

navigator and explorer Sir James dark Ross,.
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who led the way to deep-sea exploration

with, efforts which Sir Joseph Hooker has
describod as almost incredible, and who
was the first and only one for many a year
*to» bring back examples of deep-sea animals
from fhe 4\.ntarctic Regions, Polar explorers

tf^ntil quite recent years have not considered

.jtHn jmjPjortanit part of their programme to

investigate physics ancV biology of Ant-
arctic seas.

•

The Challenger, which was not an icc-pro-

tectdd ship, and wlrich did not include Ant-
arctic exploration as parywf’Rs programme,
did, neverthekss, in l«f4, cross the Antarctic
Circle, and made one trawling in 1,675 fathoms
only slightly north of the Circle, and made
oiher deep-sea investigations in relatively high
latitudes. The Valdivia also carried out
valuable jjpeanographical researches in simiRir

latitudes a little further west than the Chal-

lenger, But of recent Antarctic expeditions the
Bclgica, Scotia, Gauss, Fran^ais, and Pourquoi-
pas? are I4ie only ones that have made
oceaftbgraphical research a special aim. The
.Scotia, besides being strongly fortified to battle

with ice,*wa^ better equipped as an oceano-

^aphical ship than any Antarctic ship has
ever been, and was thus able fo carry out most
important investigations ‘in very deep water
in hfgh latitudes.
- In'tbp scientific work carried out on board
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the Erebus

t

Hooker especially supported Ross,

and Sir John Richardson in his reportton The
Zoology of the Voyage of H.M.S. Erebus and

Terror," says the warmest thanks of zoologists

“ are due to Dr. Joseph Dalton Hooker for his*

able co-operation with his commanding^fficer,

and for the excellent sketches and notes whioji

he has contributed,” Hookir was the ^Ib.

worker of the" townet, bringing-bhe captures

daily to Ross and helping him with the preser-

vation of marine animals, as -well sWwith
drawing a great number *of these animals, for

him. The zootogiwl collections of that ex-

pedition were most ihiportant -and furnished

the first evidence that a rich fauna existed in

Antarctic seas at all depths from''t;Jje surface

to the bottom. The deep-sea explorati6n

of the Challenger in relatively high southern

latitudes furnished furthen concrete evidence

that there existed in Antarctic seas a very

rich fauna of fishes and invertebrates, and also

indicated to us that great remits might be

obtained by an exploring ship equipped for

deep-sea work that was also fitted o'lft for

doing that work well vrithin the Antarctic,

ice-pack. The Valdivia in 189# CT^lored as

far south as 64° 14' S. off Enderby -Landi

and made extensive biological collections

especially in plankton. , •

But it was the Belgica in 18ffr>-99 that' first

successfully carried out marine biological
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investigation well within the Antarctic Circle.

During fi cruise and remarkable drift south

of 70’ S. latitude between 80’ and 102’ W.
longitude, as well as during her more easterly

*ciuise along*the west coast of Graham Land,

frequdht dredgings were made which resulted

,in a very remarkable collection of deep-sea

ntyifte animals ^eing secured. Most of this

collecFi(Jn*wgs made in wqjter of about 200
or 2^0 fathoms; but north of 70’ S. a few

dredgings* were made in depths of more than

1,4.00 fathoms. The reports on this rich

colle.ction of Antarctic ntwme animals are

now nearly completed^ ii? a large scries of

valuable volumes giving an account of the

scientific rdsblts of the voyage. Never before

liad such a large collection of marine animals

been made in the Antarctic llegions. Fishes,

eolwnoderms, crustaceans, polychasts, gorge-

nids, ^rj^zoa, and, in fact, representatives of

almost every order of invertebrates, were oli-

tained. ThcGawM, Discovery, and Aniarclic

(1901-4) were a series of expeditions which
Opntiitued the exploration of the sea in rela-

.tion to marine animals, but their work was
not nearly Sir comprehensive in this direction

‘as that of the Belgica. The Gauss trawled

in greater depths, but not nearly in such high

sou^em latitudes. The work of all these

expeditions has, however, added considerably

to. our,knowledge of Antarctic invertebrate
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zoology, and not least of all the fine work
done by Mr. T. V. Hodgson, who n^ade the

greatest possible use of every opportunity

that was given to him. To Hodgson' is en-

tirely due the fine invertebrate ‘ records the*

Discovery brought home.
But it was left to the Scotia to carry oij

more extensively than any' ftther Ant&r^o
expedition has’ eyer done marine, Tfidiogical

research, and also to carry on*that research

in very deep water well south .of the, Ant-
arctic Circle. Altogether, the Scotia dredged
150 times in waJwxtjrarying between 4 and 161

fathoms, and had tr^s down pn 250 days)

hauling them up and rebaiting them 200 times.

But besides this, the Scotia trawled 18 times

in water exceeding 1,000 fathoms, Tl6 times

in water exceeding 1,500 fathoms, 11 times in

waiter exceeding 2,000 fathoms, and 4 tiroes in

water exceeding 2,500 fathoms. Mosi of these

trawlings were taken south of 60° S., whilst

navigating well within the Polar pack and
among bergs. On account, of the constant

presence of ice the greatest possible vigilance

and care was required in handling the trawling

gear. Sometimes the trawling «able would
catch on a floe, which would add several tons-

pressure to what the cable had already to
bear. On such occasions the great mas§ of

ice might be carried down below* the surigoe

to quite a considerable distance, uiKil^ seme>.
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thing destroyed the equal balance that held

it, when^ it would rapidly rise to the surface

and shQot out endwise far above the water.

When ‘this happened the ship had to be

handled in such a way as to avoid if possible

the set^erc^shock it would sustain from the blow

of such a huge piece of ice, weighing many
*and ashjifd as rock. But even when

it w58^ilK5^ible for thq ship to escape

the blow, it was of vital importance to

handle her in such a way that the rudder

and- propeller were, not damaged or carried

away by the impact of thf*,^..* This was the

first time that deep-see trfiwling had been at-

tempted in the ice-pack, and if under ordinary

circumstantfts in the open sea great care,

accuracy, and considerable practice are re-

quired’to carry out the operktion successfully,

much more so was*that the case on the present

occasion/’ The Scotia trawling cable was
capable of withstanding a strain of more
than nine tone, and on more than one occasion

the dynamemeter showed a strain of more
thanMix tons. Every tl^ousand fathoms of

t^he trawling cable weighed a ton, and on

several oedSnions the Scotia had as much
*as 4,000 fathoms, i. e. 4^ miles, of cable paid

out. It can be understood-, therefore, that

the,operation was no child’s play, and that

their'40-horse-power winch, the derrick, the

blocks aifd every portion of the working
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gear had to be in as perfect condition as

possible to avoid any accident. Yel^ in spite

of every precaution in the course ,of this

arduous work, more than once the lives

of men were endangered. I ‘have und«r-'

taken arduous sledging and other Jand work

within the Arctic and Antarctic Region^^

but I know of no work thaf ^ more difficHlt

or more dangerpus than traw^pl^^lfi the

greatest depths of the ocean in**a sea closely

packed with ice. The great, increase of

strain on the cable when, it is caught by the

ice, which is jtnggoidable, and the sudden

release of strain, irmc.y be to.the extent of

even 8 or 4 tons, tells to the utmost on all

the gear, and it is not unlikely •that some-

thing may give way with disastrous results.

Such accidents ate most likely to happen in

the early part of a voyage,, before everybotly

is thoroughly familiar with the 'bperation.

On one occasion the trawling-eable drum on

the Scotia, containing 6,000 fathoms of cable

weighing over six tons, “ took change,” and the

bo’sun had a miraculous escape, and on.#ther

occasions other members of the expedition

had their lives and limbs endangered. These

incidents are only mentioned here to l^t the

reader understand that Polar explorers carry-

ing on their researches at sea encounter perils

at least as great as those making long journeys

on the land.
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During the winter alone in the South

Orkneys, in Scotia Bay and Jessie Bay,

the Scottish naturalists caught upwards of

2,000 fiaJi, which served not only for zoological

requirements,* but also as an excellent supply

of fresh f^od. Besides fishes, examples of

^Imost every class of invertebrate animals

Were secured. Sf» large are the collections

Expedition alone, that it is

difficult to Jo more than rctcr the reader to

the officiaf rejjorts. But it will give a good

idea oiwhat the resujjt of the deei)-sea trawling

operations were, if some quj^mfjtuT'Sre given

from "these volumes. Jilefc is one from the

author’s own log, which gives some idea of

a -day’s work at trawling, as well as of a

•zqplogical •catch, in the far south, and in

^olerably deep water. “ Mardi 18th, 71° 22' S.,

16° 84' W. Baroni,eter falling slightly, 29-2<i0

to 28'd4 ^ches, temperature steady, 28° to

29° F. ’ Wind, gentle, with westerly breezes

till 8 a.m., NVE. to N. afterwards. Fine clear

though overcast wjathcr, with occasional light

showassof snow. We sounded from G.45 a.m.

to’j.l5 a.m., in 1,410 fathoms, and took five

serial tempentiures from surface to the bottom.

The trpwl with 2,400 fathoms (= 2| miles) of

cable out, which registered a strain of 2j tons,

brought up one of the t^^o richest hauls we
havq^ad, that of the Burdwood Bank possibly

equalling, but scarcely surpassing it—and this
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one, on account of the greater depth and high

southern latitude in which it was taken, is

certainly by far the most important we have

had. Two very large-stalked sponges, both

new species {Caulophactis scotice *a.nd Mdlagi-

saccus coatsi), besides two others^ three or

four very large purple holothurians, a quantity

of brilliant red crustacea, piqbably Cron^ii,

two species of* isopods, five or su^ ehSAopods,

three or four gasteropods, two'masked with

anemones,—a large number of very har/1 and
large sea-anemones of ja pale-greyish and
lavender coiP’jff^out three species of brittle

stars, five speciesof fish including one of k

beautiful blue and delicate grey-lavender

colour, and one of which we only secured

the head, which was remarkable fo^its croco-

dilian appearance, with its long and toothed

ja«v,—some ctenophorcs, and jelly-fish, not

in good condition,—bryozoa anJ^probably
sertularians and alcyonarians,— altogether

fully sixty species; specimens which, for their

striking variety of colour /ind form as well

as from their large number, could not fail

to strike the most casual and least interest^

individual. Yet ignorant people 'tell you
there is no life in the Antarctic ! ”

,

As an example of disappointment it may
be mentioned that; on the following day,

in a depth of 1,221 fathoms, tl&e trawli^was

lowered, putting out 2,000 fathoms 2^ miles)
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of cable, but it did not touch the bottom, and

this occurred more than once in this locality.

The onl^ way that this could be accounted

for was* that there were strong under-currents

«V(eeping the* trawl off the ground; for during

the pi^viqjus year, in about 2,500 fathoms,

^bottom was reached with 3,100 fathoms of

cable,*or only 6,00 fathoms extra beyond the

depra^tlsW^^f 800 as on this occasion.

On* the ’21st of March, however, in lat.

69® 3^' S.,’ 15“ 19' W., the Scotia secured a

good- haul in 2,620 ‘ fathoms ( = 8 miles) on a

bottom of blue mud. In ^d<u;fWl?iake sure

of the trawl /eachin|;^thfe bottom, we fixed

four furnace bars, each weighing 22 lbs., and

two olive-shaped weights on the cable, each

oI 20 lbs.* An extra 1,000 fathoms of cable

were let out, that is to say, 8,620 fathoms

*^4^ miles) in all. .The trawl began going out

at 10.lSfS.m., and was on board again at

6.'68 p’.m.; this time there had Ijeen about

500 fathoms of cable on the bottom, showing

that we could h#.ve done on this occasion

withulur usual allowance of 500 or 600 extra

fa^Jioms. The dynamometer registered up to

5* tons. .Tbsk trawl came up with a great

deal oJE mud and many big stones, and the

following animals :—one fish,, a siphonophore

* /tt 2,620 fathoms there is a* pre-ssure on any ohject of

abouf2^ tons per sqoare inch, reckoning 1 ton per 1,<X)0

^1)01118.
*
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tentacle about 600 fathoms from the end

of the cable, arenaceous worm tu|)es, two

species of asteroids, one species of oj^hiuroid,

four species of holothurians, broken 'bits of

ecbinoids, a medusoid, probably from the*

surface, two species of fixed stalked colonial

coelenterates, two species of sponges, and/

some species of foraminiferSf ^Zoologicctl
J.0g

of the “iScoh'fl,” ^Idinburgh, 1908j.
* *“

Resides trawling on the bottom, the Scottish

Expedition used other means
, of' cafehing

animals living in Antarctic seas. They fol-

lowed tfie e:*':<aHyajt practice of the Prince of

Monaco by using large baited traps, resembling

in principle the common lobster pot or creel,

extensively employed by fishermeb'of Scotland

and other countries. These traps consist otkx

light framework of wood covered with Herring-

nrt, with two funnel-shaped entrances placed

in suitable positions through which hshes and

other creatures swim or crawl into the trap,

and being unable to find their way out again

are captured. This valuabl&form»of apparatus

was first used in the Polar Regions by the

author in 1896, in Franz Josef Land, and since

that time has been used by'fnany Polar

expeditions with success—notably by the

Prince of Monaco himself in Spitsbergen

Seas ; and in the . Ross Sea by Hodgson,

following the advice of Armitage and Kpett-

litz, both of whom had seen it *used* with
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such success in Franz Josef Land. During

the wintering of the Scotia, these traps were

used’ ejftensively, several of them

put ouf in different depths and at

.distances froln the ship. The Scotia
^ff

these iraj^s in a depth of 161

Coats Land. ^
Mention has already been

of Ih^il^.ncts,
smpte of (llatoms an^, These
about on -the surface -«rabout on ‘the surface , . •

. . , R,ar botanical scouting,
nets, while doing the**.' ., 1 , ,i_:rf

also gather small

mg oh swimming tr-^. * „ i,„estiKation

f ”w'“t;uost interesting tormsofPolor

the Br/gico, the Ga«. and

StUgh b' earriod out extensive investig,v

to part one's dheetion in Antaretie seas wjth

vciV> ai^lcs'int and interesting results. 15ut

b«i!“des using! such nets on the surface, the

PoISr explorei; uses them, like other explorers

of the sea in other parts of the world, for

ascertaining what creatures arc drifting or

s^Vimming in intermediate, depths between the

surface and •the bottom.

/The nets used for this purpose arc ol

various sizes and shapes, the.smallest may be

two inches in diameter, tljc largest many feet

.

the J*rince of Monaco uses a vertical plankton

net'X5 or# 16 feet in diameter; the largest
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net the Scotia used was eight feet in diameter.

The most generally useful size and that most

'tircently employed was, however,' oiie of

fouiches diameter, and three feet in.length,

mad^ the finest Miller’s silk, which catches,

almost’ ..the minutest forms except ppssil^y

cocosphenand rhabdospheres. (The finest

Miller’s silk, kun as No. 20f has 5,926 meshes'

to a square eemetre: each-iside-«Bt^he-.

mesh is 0*05 mrtong,) Thtf^ larger* nets

are made of coa muslin, Amon^ the

various designs of se plankton nets*^?omc

are defi!>Cov'4gt-5^®*'id close at defihitc

depths, so that a defii^stratum of the sea

may be explored to sfev^a*-' ^jmals live

there; others are so construe

an approximate estimate to t^e .

number, as well as of the spec
jjjgjg'als

that live in a certain volqme Oi.
.

these different kinds of nets we^; . ‘ely

used on board the Belgica, ir^auss, Scoif^

Fran^ais, and Pourquoi-pM^

.

^and less ex-

tensively on other recent^ ./^tarcitic exploring

ships. The Discovervy 'and Nimrod 4}^ not

, or
,
other marine biological

apparatus so extensively, because their ex-'

plorations were more specially on the land

rather than the sea. The Scotia used an

8-foot vertical net a# far south as 71° 50' S.,

28° 10' E., lowering it there to 1^000 fathoms

below the surface. The handling of .these
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delicate nets within the pack is by no means
easy, and cannot very often be carried out.

Through* a hole in a continuous field of ice,

such a* net can be lowered with relative

sa|ety, but fn the drifting pack it may be

very difficult and often quite impossible.

The successful accomplishment of this delicate

operation by Hie Scotia demonstrates to

'wha't' tf^stUi.c of proficiency Jhe olficers, staff,

and <!revr had attained in the handling of this

and other’ deep-sea gear, and it is a matter

of deep regret that, such a ship, on which

so much thought, ingenuity.#^V/mloney had
been expended, had to be sold for “ an old

song,” and such a set of men, who had come
to know how to carry on not only such im-

portant dSep-sea exploration, but to pursue

it in high latitudes within the pack ice, had

io part once more, to scatter all over the fa'fce

of tir^.-g5obe, never again to meet together

tow^ftiTV on such important work for the

advancement 9I science, which is always for

the good of anankind.

Thejiandling of a trawl among the pack

is ‘difficult, even dangerous, on account of

tHe heavine*! of the gear and the great and

often sudden strains that occur. With the

large fine tow-nets there is no danger, but

the apparatus—winch, wire, and net itself

—

are all of such a light description that, if

thf wire of net gets entangled on pieces of

F
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pack ice, they are apt to get damaged
or carried away. Consequently the neatest
vigilance has to be used : long poles\have to

be in readiness to push the heavier pieces

of ice away from the place where the net^is.

expected to come to the surfaqp by the

people on the ship and on the ice itself. The
winch-man has constantly * to be on the’

alert to “ heave gently !

” “ s'torf t ” *‘^^f^ave'-

gently 1
” or what always produces such a

cheery effect, “ heave away ! ”, Nothing is

more exciting, nothing .more intensely in-

teresting bear the merry winch under

perfect control heaving in the vertical net,

or the trawl culminating in the final act of
“ taking it aboard.” Reaching* the South
Pole isn’t in it ! At the beginning of such;a •

voyage of expldration there are apt to be
siftiles at the eager zoologist emerging pahS

from his laboratory, but after the iiiwJrtim'e

the trawl comes on board with its wonderful
burden of living things of cv^ry colour and
shape, each more quaint />r beautiful than

its neighbour, everybody on board becomes
almost as enthusiastic as the zoologist who,
now that he has got his sea-legs,-^eels himsflt

more on an equal footing with his
. breezy

seaman companions.

Off Coats Land, the highest southern lati-

tude in which a vertical net Has beeni suc-

cessfully used, it is recorded by^ Wilton ,.in
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the Zoological Log of the Scotia," that the

haul was a rich one, containing five species of

fishes, ahd at least fifteen species of other

animals^ncluding “ several examples of Salpa,

.fqjir species ’of crustaceans, many specimens

of Sag/itta, several ctcnoj)hores. four species

of medusoids, and some broken pieces of a

jelly-fish.” The* examination of these spcci-

•meifS found in the vertical nel on this occasion

is a very “Useful indication to the reader of

what “drrtting life,” or plankton, is in Ant-

arcti.c* seas, and oije wonders at the deli-

cate nature of most of tl*c..^rn.-#‘ captured

in these waters, whieji arc at or about the

freezing-point bf fresh water, and often con-

siderably ImiIow, especially when one knows

tj^at a cc/lisidcrablc number of these forms

must have been taken near the surface,

where the ice-])ack grinds and crushes in «11

its ;s.r;;siJuring violent storms.

.So much for the zoology of Antarctic sca.s.

One* thing is, perfectly clear, and that is

that there ist an immense field for most in-

teresting exploration of the most useful kind

open to those who wish to exjjlore in the South

Ppl’ar Regions. There is no form of explora-

tion njpre fascinating and more important

than oceanography—physical.and biological-—

in any part of the world, and in no region is

it m’ore interesting and important to carry on

these .inveltigations than in the seas round

F 2
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about the South Pole. Interesting as is the

exploration of Antarctic lands, the explora-

tion of Antarctic seas is not less so. \
Neither is the exploration of these seas

accompanied by fewer privations, difficulties,,

and dangers. In recent years np one has

had a more exciting or adventuresome experi-^

ence than Captain Adrien dtf Gerlache, during

that remarkable; drift in the 'TSOuth ^lar’'

pack for nearly a whole year, when human
beings for the first time spent, a ‘winter in

the Antarctic Regions. . The adventures of

the reli^^ftftyi«.t<the Swedish Expedition' are

unsurpassed in the history of Polar explora-

tion. Caught in the pack, their ship, the

Antarctic, was crushed like ar > match-box,

and left them stranded on the {lack many
miles from land: With almost superhuman
effort they reached the land, but cut off from
two men they had landed at anottiMr"place

with a tent and a few days’ provisioiis^flsid

without having been in sight- of the main
encampment that they were to relieve. It

was about twelve months beforew these

three parties were to meet together, and,

wonderful to relate, they and "the Argen-
tine relief ship Uruguay all met within a
few hours of each other. Lastly, the world
has learnt of the. difficulties and dangers

that the gallant French explorers had linder

the able leadership of Dr. Jerfu Charcc(t,



ANIMAL LIFE 165

who hammered out the Western record to

124" W. along the 70th degree of south lati-

tude, ki^owingthat the ship’s keel and planking

had bfeen ripped off on the rocks of the west

ooast of Granam Land {Le Pourqiioi-pas i dam
4ianU»ctiqw, by Dr. Jean Charcot: Paris,

1910).

The biology "Of Antarctic seas is perhaps

mote interesting and important than that of

ArcCic seas for reasons which will be after-

wards considered. Although a great deal

of ewlogical research has been carried out

in the Arctic seas from time* to ‘time, that

research had. been much less systematic than

in the Antarctic Regions, because in the Arctic

Regions it»begau before zoology was organised

ks it is nbw. At a j)eriod when practically no

research was being carried out in Antarctic

seas, many of the earliest writers have giVen

deSCsip'dions of northern invertebrates. Mar-
* for instance, gave excellent descrip-

tions of thctanimals he saw in Spitsbergen,

both on thb land and in the sea, during his

voyage in 1671. Not only his text, but his

excellent drawings show what an accurate

imd close observer he was : he has fair pictures

•of seals and walruses, remarkably good draw-

ings ©4 the Greenland whale, and a number

of interestipg ones of invertebrates such as

Go^onocephaius, two other ophiuroids, a

Cfiprella,
* two medusoids, also the well-
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known pteropod {Clio borealis), all of which
can easily be identified. After Martens, tfiere

are no very accurate descriptions of\Arctic

marine invertebrates until the beginning of

the nineteenth century. At this time Scoresby

was one of the best observers. The firsir man*
to give us a concrete idea of animals that lived

in the deep Arctic waters was*Sir John RosSj

who initiated his ijephew, James T!lark R^s,
in that work which, as already mentioned,

he afterwards carried out successfully in Ant-
arctic seas. Baron Nordcnskjold did really

good systenfratic.'sftjft'inc zoological work; and
after him Payer and Wcyprecht, during the'

German Expedition of 1870 to East Greenland

and the Austrian Expedition of 1874 to Franz'

Josef Land. In 1897 the author *
brought''

home large zoological collections from Pranz

Jos^f Land. Major Andrew Coats’ expedi-

tion to the Barents Sea and the Pfince of

Monaco in Spitsbergen seas in 1898*

carried out important marine biological re-

search. During that year and in '1899, 1906,

and 1907 the Prince of Monaco and Dr. "Jules

Richard trawled, trapped, and tow-netted

several times in high latitudes "aifd deep*

water in the Greenland Sea. Since • 1898 •

many others, inciftding the Duke of Orleans,

Nathorst, and Amundsen have done similar

work, so that altogether we have a very ebn-

siderable knowledge of the fishes an^ inverte-
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hratcs of the Greenland, Spitsberf»cn, and
Barents Seas, as well as those of Davis Strait

and soiJie of its sounds.

One’ of the characteristics of the Arctic, like

the Antarctic, marine fauna is the enormous

4MHuber ^f individuals of certain species,

specially some of the amphipods, copepods,

and feehinodernfk. Two species of amphipods

{Anonyx nugax and Oniisi)nus alwardsii)

swarm in such quantities in Arctic seas that

the farcase of a large bird will be entirely

cleared of soft parts by them, and a wcll-

cleaijed skeleton is left in*tJecnty-Your hours.

Such a tough morsel as a bear’s skull, if

lowered into water of 10 or 20 fathoms, will

'be beautifftfly cleaned in the matter of a few

days. Naturalists have often resorted to this

method to help them in their work.

> In a depth of ‘197 fathoms at the entrdhee

of lee Pford, Spitsbergen, the Prince of Monaco

6)iAMned in a trap no less than forty ))ounds

of large, red ^irawns {Pandalus borealis), alto-

gether 1,77^ sj)ecimcns; not only were these

prawns interesting zoologically, but they

were found to be an excellently delicate food,

and were used on board for that purpose. A
•sea-urchin droebachiensia)

species of bjittle-^ars. Tne Water teems with

ptefopods, cs^Mi/pk6^
of the G^reenland worms

NOT EXCHANBEABI.E AND
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{Sagitta), with their transparent houses. In

.the Barents Sea I have gathered a p(^uftd or

more of small copepods {Calanus finmarhims)

in my tow-net in the space of a few minutes.

These enormous swarms of animal life form

the basal food supply of the myriads*of ‘birds?

and herds of seals and walrus, and the

numerous whales. And it should always.^he-

remembered that man himself, when the

worst comes to the worst, can find abundant

food in the small crustaceans of - the sea, if

he has any means of catching them. *,

Though colle<?l!rng animals and plants , that

live in Polar seas, and 'enumerating species

is of great interest, much more than that is

required of the modern biologist ' He must

try to find out what is the reason of there

being certain species in Polar seas, of their

being such enormous numbers of certain

species, and the relationship whit*h this

marine life has to marine life in other 9^,
It is of immense interest when* we discovei

facts regarding life in Polar seas that have

a distinct bearing on human econoniy. A
beginning of such discoveries has already been

made, although we still see “as‘ through &

glass darkly.”



CHAPTER VII

PHYSICS OF THE POLAR SEAS

' The first step in marine biological investi-

gations, whether in the PolUr sea or elsewhere,

is the study, of the physical conditions under

wl^idh the marine forms of animals and plants

live, and correlation of, these qliocrvations

in various seas, llcncc the study of the

physics of Hie oceans as a whole is most

important,, and it becomes the duty of a

.Polar explorer to carry on that research in

the Polar seas. The first essential in any

form of oceanic research, after knowing ^nc’s

positii^i on the earth’s surface, is to know

dhe depth, and if this has not already been

determined ^onc must take a “ sounding.”

To be ablcf to sound accurately in all depths

is tl^ first accomplishment of the practical

oceanographer. In the Arctic Regions bathy-

metrical survey has been of the most irregular

and piecemeal character, although on the whole

we have now a fairly complete knowledge

of the conformation of^the floor of the North

PUar BasTn and the seas adjacent. Most of

these soundings have been secured in the

169
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course of ordinary navigation, but Sir John
Ross and his nephew took a numbei: of

soundings in a thoroughly systematic way.

During recent years we have a good line of

soundings across the Polar Basin taken by
Nansen and Sverdrup during the drift \)f thR,

Fram. The author took a large number of

soundings during 1896, 1897 and 1898, qn-

l)oard the Windtfard and on board Major

Andrew Coats’ yaeht Blencathra in the Barents

Sea, from the shores of Europe. to Noyaya
Zemlya and Franz Josef Land, and between

Hope Island and 'Spitsbergen almost up to

Wiche Islands. The Prince of .Monaco and
the Duke of Orleans have made series of

interesting and important soundings between’

Spitsbergen and Greenland as far as 81" N.;'

while Baron Nordenskjold, Leigh Smith and

Makarof have sounded to the north of Spits-

bergen. Amundsen, Sverdrup and others have

taken soundings in the straits and somo^
of the islands of the Canadian Arctic Archi-

pelago. The most important wdrk done by
Peary during his last expedition was a

series of soundings along his route to the

North Pole which indicated more or less

the conformation of the Polar Basin accord-

ing to ideas established largely by Nansen’s

soundings. But it is most unfortunate that

in the most important of these soundings

Peary did not actually touch bottom.- It
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would have been of more interest than any
othier observation that this Polar enthusiast

could /lave taken at the North Pole, had hiS

lead touched bottom, and had he brought back

A sample of the deposit at the bottom of

fpea.at the Pole itself.

In the Antarctic Regions there has been
a much more •systematic bathymetrical sur-

vey, liecause, with the (Reception of Ross,

pra’ctically no soundings were taken until

the Challenger sounded in the vicinity of

the Antarctic Cirele off Termination Land.
Before Ross, the early Sou^h Sea* voj'agers

'had no conception, of deep-sea soundings.

Weddell sounded in 71 25' S. “The water

•again being discoloured,” says Weddell
'{A Voi/hge towards the South Pole, 1827),
“ we’ sounded with 240 fdthoms of line, but

,^ot no Ixittom, • though I am of opinion it

woul<V have been obtained at a greater

Idhgth of line; but as we had no more, nor

a lead sufficiently heavy, we could not be

so experimental as I wished.” According

to the Scotia soundings there was a depth

here of about 2,000 fathoms, and no doubt
WeddeH Rttle guessed how much “ greater

length of line ” he would have required to

touch, bottom. All the • recent Antarctic

expedition^ have taken soundings in Aut-

arkic and subantarctic seas, but by far the

most imifbrtant series taken are those of the
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Scotia. Altogether the Scotia took seventy-

five deep soundings in the South Atlantic

’Ocean, and Weddell and Biscoe Seas, Ihesides

nearly five hundred soundings in the ’neigh-

bourhood of the South Orkneys in water of

less than 100 fathoms. Twenty-sq;: «f

seventy-five deep-sea soundings were taken

south of the Antarctic Circle,' and fifty ‘Were •

taken whilst navigating actually in the p^k
ice; forty-three were taken in water exceed-

ing 2,000 fathoms, twenty-three in water

exceeding 2,500—^ten of the last being south

of the Anta'fctifc.Cirele. The deepest sounding

was 2,900 fathoms, or a.depth of three miles'

and a quarter, in 89° 27' S., 5° 17' E., between

Gough Island and Cape Town. ' ‘

The Valdivia carried out an important

bathymetrical suiVey to the south-east of

SoiAh Africa and the Challenger and the

Gauss farther to the eastward. The ^iBeigica

and Pourquoi-pas ? took a number of sowfil/ -

ings from Graham Land to 124°,^. between
69° and 71° S., which are of great importance,

most of them being between 200 and 800

fathoms and indicative of the presence .of

continental land not very far to 'the south

in these longitudes. The great interest of-

the Scotia soundings, along with the dis-

covery of Coats Land, was to give an entirely

new idea of the southward extension of *the

Weddell Sea, and to alter previous ideas
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of the depths of that sea which were all based

on 9 very deep sounding taken by Ross in es’

32' S., 12” 49' W., which was believed by him
to be 4,000 fathoms no bottom,” but which

was proved by the Scotia to be 2,660 fathoms,

iiu(;hunan sounder bringing up “blue

mud.” Ross’s error was due to the very

prinfltive gear <ie had on board for so great

a eftpth. Instead of working.with a compact
maciiinc from the ship itscTf, and having the

valuable assistance of steam, and instead of

working with apparatus that has taken sixty

years to bring to its present stake of perfection,

this old veteran ajid pioneer of deep-sea

exploration did wonderful work with very
' rude apparatus and gave us much information

•'•about ofican depths in many parts of the

world. Ross did all his sounding from boats

lowered for the -purpose, and his hemp«line

was i§iboriously hauled in by hand on large

alnftbersome drums by his crew. This ex-

ample of p^ieuce and endurance deserves all

praise, andut wpuld be well if it were followed

in these days. Ross’s line evidently sagged,

after the weights had touched the bottom—if

they teudhed at ail—the line being carried

away by the strong currents that exist in that

region, currents which prevented the Scotia

trawl fron^ reaching bottom on three occasions

ii^spite of extra weights being attached and

a large sSnount of extra cable being paid out.
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A theory has been advanced by Dr. H. 0.

Forbes (Supplementary Papers, Royal’ Geo-

graphical Society, 1898) that there Vexisted

at one time a land connection between New
Zealand and Eastern Australia by way «rf

the Chatham Islands and Antarctica; aifd UlSO

that there had been a connection between

Madagascar and South America and 'Ant-

arctica. The soyndings of the Scotia sub-

stantially support the latter part of Forbes’

theory by showing the existence of a long ridge

or “ Rise ” (a “ rise ” is a wdge rising up from
the bottom of tho ocean to within 2,000

fathoms of the surface)r about 300 miles in

breadth, extending in a curve from Madagas-

car to Bouvet Island, and from Bouvet Island

to the Sandwich Group, where there is a'

forked connection through the South Orkneys

toGraham Land, and through South Georgia to

the Falkland Islands and the South Ait erican

continent. Thus Antarctica, South AmeriW
and Madagascar, and probably South Africa,

become connected with one> another in a
most direct manner by this “ rise.’V As
Dr. Pirie has pointed out, the existence of

sedimentary rocks in the South ' Orkneys,

as well as in South Georgia, points ‘to a
much greater extension of land to the .south-

east of South Americfi in former times. The
Scottish Expedition made another great dis-

covery, namely, that the “ Mid-Atlantic Rise
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extended 1,000 miles farther south than was

previously supposed, and that in all proba-

bility connected at its southern extremity,

with the rise between Bouvet Island and
the South Orkneys and South Georgia. This

-riTtensiop of the Mid-Atlantic Rise is now
known as the “ Scotia Rise.”

These investigations tend to show a separ-

itibn between the “ deeps V (“ deeps ” are

those parts of the oceans* which arc deeper

than 8,000 fathoms) discovered by the Valdivia

lying to the south-east of Bouvet Island,

which may be suitably lurowti as the “ Ross

Deep,” and_ the de(y) lying to the south-west

of South Africa, as well as that deep lying to

the north of South Georgia and to the east of

Argentiita ; all these “ dccj)s ” arc separated

from* one another by “ rises ” of less than

?,000 fathoms. •

Thy work of the Challenger, Valdivia,

CtoMh and Scotia in the South Atlantic and

South In(^n Oceans has given us a clue

to the po^iblp connections i>etwccn Africa,

SouUi America and Antarctica, and now it

is of great interest and importance to get

more cohndings to the south of Australia

and- New Zealand, to show more exactly

what the conformation of the floor of the

ocean is in those longitudes. That is one of

t^e most important investigations for future

Antarctfc exploring ships to carry out.
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The bathymetry of the Arctic Ocean is

simple compared with that of the Antarctic

Ocean, and consists of a basin almost com-

pletely surrounded by land, which ddes not

appear to be anywhere much deeper thttfi

»

2,000 fathoms, the three deepest soundings—

>

taken by Nansen and Sverdrup being 2,195

fathoms, 2,102 fathoms, and <2,020 fathoms..

Unfortunately, .in the three soundings these
•

explorers took b*etween 15° E. and 70* E.,

including the farthest north one, they did

not succeed in reaching the bottom, these

three soundings being “ 1,688 fathoms he
bottom.” Within five geographical miles ol

the Pole Admiral Peary obtained a sounding

of “ 1,500 fathoms no bottom.” Where the"

North Polar Basin is not bounded' by land^v

as at the Behring Straits and between

Spitsbergen and Greenland, it is bounded

by ridges of considerably less thant' 2,000

fathoms in depth. The researches of^the

Duke of Orleans and the Mylins Erichsen

Danish Expedition tend to show that a ridge

covered by quite a small depth of water

exists between Spitsbergen and Greenland..

A proper conception of the bathymetry of

Polar seas is necessary for an adequate dis*

cussion of physical problenui connected with

the temperature, salinity, specific gravity

and circulation, and the effect of wind, aiT-

temperatrure and other phenomeha that
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affect these seas. The physical problems

of ic&-covered seas are much more com-

plicated/ than in seas where there is no ice,

because, as we have seen previously, when
the surface of the sea is being frozen over,

. tho^ak VP that part of the water which is

changed into ice is thrown out and must

therefbre make the neighbouring water more

•salirih; on the other hand,, when that ice

melts* during the following summer it adds

a consideral)ift-amount of fresh Avater to the

sea in its neighbourhood.

The saltcr water would -naturally have a

higher specific gravity, than the fresher water,

but it is not unlikely that the fresher water

produced fncftn melting ice may, by virtue of

ife being dblder than the neighbouring more

saline water, actually have ’a higher specific

gravity. The presence of icebergs, which in the

south ai^ of enormous size and very numerous,

eeftdNdiich even in the north are very numer-

ous in cert^ districts, must produce an

enormous amount of fresh water during the

-Jtummer and quite sufficient to affect the

salinity of the sea where they occur. One

ol the ihost interesting features of Arctic

waters,- especially between Greenland and

Spitsbergen and to the north of Spitsbergen

well into th^ Polar Basing is the existence of

an illtermediate layer of comparatively warm

water*in the Arctic Ocean between the surface
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colder water and the colder water beneath.

This was observed as far back as the beginning

of the nineteenth century by Scor^sby and

subsequently by many other observers^ among
whom are Admiral Markham, Maury and*

Leigh Smith, and in more recent;, yoar^t. bjb

Nansen, the Prince of Monaco, the Duke of

Orleans, the author, and many bthers.

A century ago ^coresby said, “ On mf first

trial, made in the summer of 1810, in latitude

76® 16' N,, longitude 9° E., the- temperature at

the depth of 1,880 feet (230 fathoms), was found

to be dS'S® (By thte water brought up),
.
whilst

at the surface it was 28'8'. In, nearly twenty

subsequent experiments, an increase of tem-

perature was in like manner discovered on

bringing water from below, or on sehdingdovn -.

a register therfnometer to a considerable

d^ipth. In one instance -(the latitude being

79° N. and longitude S® 40' E.) therf. was an

increase of 7® of temperature on desbaifdiiig

600 feet; and in another series experiments,

near the same place, an increase of 8® was

found at the depth of 4,880 feet (780 fathoms);-”

Recent Scandinavian observers tend to claim

this as a special discovery of thbir* own, and

have omitted any reference to the -work of

former explorers, and in the case of pne man,
Benjamin Leigh ^mith, this Jis especially

ungracious.

Leigh Smith was one of the fd-st to carry
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out investigations on this intermediate warm
layer ‘in a systematic manner during his

‘ cruise fci Spitsbergen seas in his 80-ton

schooner Sampson in 1871. Leigh Smith’s

•ohservations were some of the earliest, and

sveiA? ftiost important; but, owing to his

modesty, they have not been taken sufficient

notice* of either* in Britain or abroad; Scan-

‘dina^an oceanographical investigators have

been especially remiss in this direction.

“ Hor\our whwe honour is due !
” so we wish

her^* to honour this gallant Arctic explorer
—^the.hero of five Arctic Voyages* the dis-

coverer and • .cartogmphcr of the western

half of Franz Josef Land, the most remark-

able leaded * of a band of men, whose

^tip was crushed in the ice off Franz Josef

Land and went down in a quarter of an hour.

Leigh Smith, moSt ably supported by fir.

W. H. ^eale, afterwards wintered with his

Wen(^-five men in an improvised hut with

practically lyf food but bear and walrus,

and during the ‘'following summer effected

Jlis own relief by conducting those twenty-

five,men—loyal because of their trust in him

and love for him—in open boats among
the Polar pack to Novaya Zemlya over a

distance; of 500 miles during six weeks.

And. let alL. Scandinavitm ocean physicists

especially ^member, that Leigh Smith was

the saviour of Baron Nordenskjold’s expedition
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of 1872-78 from starvation and death

the north of Spitsbergen, and by his go
mapping the able guide of NaiAen a
Johansen in the last lap of their remarkal

journey across the Polar Basin. Let th<

Scandinavians remember what Nondeflskjo

the greatest of Scandinavian explorers, aft

wards wrote, when the Svfedish expedite

had separated from Leigh Smith, nalfiie

that “it was he who was to render it (t

Swedish expedition) so great' "s.* service, a

bind i^s members to him for ever in t

bond of * gratitude and attachment”,; a

again, when Nordenskjold says, “ May
be permitted publicly to express the dc

gratitude of all of us to Mr. Leigh Smith
the costly and welcome gift, and to assi

him that it will* be long before the niemb
of the Swedish Polar Expedition of 1872-

forget the Diana's visit to Mussel Bev.”
It is not creditable to Britain tHkt’ t

most worthy and modest E.:glishman 1

never received acknowledgment of his d

tinguished services in Polar exploration

the Government of his own country.

This intermediate warm layer *of wat
at least in the region of the Greenland Sea a

to the north anti east of it, appears to be d

to the warm water of the Gulf Stream, wW«
having greater density due to its safinit

dips underneath the upper colder layer, for
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ing a distinct intermediate stratum. With
all 4“* respect to certain scientific people

who den(yr that the Gulf Stream reaches the

shores of Britain and Spitsbergen, I consider

kaquibbling to deny its existence and call

this wdl-known phenomenon by some other

name. Surely the finding by Torell in Spits-

bergeit in 1861 •of the West Indian Bean
•EniaXUi gigalobinum is suf§eient evidence

alone^—call it drift, current, stream, or what
you will. TaMJ^hc Gulf Stream is largely

due the open conditions of the seas on the

west of Spitsbergen, and, under.Certain condi-

tidns, north-eastward, even to the north of

Novaya Zemlya and the shores of Franz

Josef Land^* it also influences to a con-

stderable extent the climate of western Europe
and Britain, keeping the Norwegian fiords

ilree of ice throughout the winter.

Relate to investigations on the influence

th<^^ulf Stream on the Polar Basin, is

work done ii)« what one might call a sub-

arctic region, namely in the Faeroe Channel,

^ringvthe cruises of the Lightning and

Porqupine in 1868 and 1869, where the flow

oS the Gulf'Stream is north-eastward across

the ridge, between the Faeroes and Iceland.

In more recent years, the Scottish Fishery

Board cruisers have made additional more

deta^ed investigations as well as the Nor-

wegian Fishery steamer Michael Sars. Many
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of the most important and interesting pro-

blems regarding the physics of Arctic seas

circle round the influence of the Gu^f Stream.

The intermediate warm layer o’f water

is not peculiar to the Arctic Regions. “ The
common feature of Antarctic w;5iter ^ound
by all expeditions,” says Mr. J. Y. Buchanan,
“ is the thick warm layer* lying between . a

cold layer at ^he surface and another cold’

layer at the bottom.”

The intermediate warn, layer in glacial

seas was found by the Challenger in her

Antarctic cruise. • Although she was furnished

only with the “ Millar-,Casella ” thermometer,

a protected maximum and minimum ther-

mometer of the Six type, by* the skilhil

handling of this instrument hei- staff was.

able to make a perfect thermometrical sur-

vey of the water from the surface to the

depth where the maximum temperature of

the first warm layer was found, wni»li va*;-

at 200 fathoms, and to fix the superior and
inferior limits to the temperature of all the

water below {Challenger Report-Niarrativfj

vol. i, Part I, p. 419).

Buchanan points out that, One of the

striking features of the ocean discovered by
the Challenger > expedition was the exten-

sive area of veryxold water which occupies

the bottom of the sea from the east co^t of

South America to the ridge which runs north
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and south in the meridian of the island of

Ascension. Here the bottom temperature

was fouAd to be 32*5'' B’. The existence

of this exceptionally cold bottom water was
discovered on the outward voyage in sound-

ings vicftrathe Brazilian coast, so that the

expedition was prepared to take up the study

of it oh the way*home. This was done very

thoroughly on a line from the 'mouth of the

River’ Plate along the parallel of 35’ to the

meridian of Aasw.^ion. The depth of water

varied from 1,900 to* 2,900 fathoms, and the

distribution of temperature fti th*e wMer was,

roughly, a warm surface layer of perhaps

100 to 200 fathoms, then a thick layer of

water of tein|)crature about 36’ B\ down to

IJJOO fathoms near the coast, and to 2,200

fathoms or thereabouts at ’sea. Here was

a steep temperatifre gradient falling away
rapidly from 85 to 83’ B’. and more slowly

W* F. The occurrence of the steep

gradient show» a renewal of the water and

therefore a current. The observations of

tHe Valdivia show a similar distribution

in latitude 60’ to 68’ S., with this difference

-jthat the Surface layer is colder than the

intermediate, being about 84’ F. The bottom

layer hap as low a temperature as 81*5* F.*’

Unfojjtunately at that time there were not

enough determinations of temperature of

the deeper layers to indicate the gradient
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which separate the cold bottom water from

the comparatively warm intermediate water,

but now the additional observatiqins taken

on board the Scotia, Gauss and ‘Antarctic

should help to fill up the gap. The reseilts

of the extensive observations by^these, three

expeditions will be an undoubted aid towards

the solution of the meaning -of this very cold

water at the
,

bottom of the ocean cfl the

east coast of South America northward to-

ward the equator. The bottom tem-

peratures obtained by the Scotia were. 28 •9“

F. in 2,550 fathoms in 63 51' S., 41° 50' W.;

80-

95'’ F. in 2,547 fathoms in 64° 24' S., 48°

18' W.; 31-0° F. in 1,775 fathoms in 62° 10'

S., 41° 20' W.
The bottom temperatures taken by the

Scotia farther south are considerably higher,

dnd in the vicinity of where Ross thought he
had “ 4,000 fathoms no bottom,’,’ namely,

in 68° 82' S., 12° 49' W., the Scotia 'abtai#y».d.

a bottom temperature in 2,^85 fathoms of

81-

5° F.

It is very tempting to suppose that, like t^e

Gulf Stream in the north, there is a warm
highly saline current pushing* 'southward

along the surface from the Atlantic, whi.ch

dips under the colder but less saline water

on the surface .. of the Antarctic seas,

and that getting cooled, this water-'* sinks

whilst abutting against the Antarctic copti-
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nent, and by the ever-flowing southward
upper. Current is pushed northward under-

neath alphg the floor of the ocean, finding its

way into the deeps to the east of South
Airfferica. The Scotia salinity observations

also stefti «to support this theory, especially

the record in 159 fathoms two miles off

Coat,s £and. Burthis hypothesis is here given

with ^1 caution, as the results 6f the observ-

ations of this and the other expeditions have
not ye^ been'fsiHy^nvestigated.

On,* board the Challenger Buchanan ^ascer-

tained .that this exceptionally •cold* bottom
water near tho.coast of South America had
a very high density, and this was confirmed

by the obsefvations of the Gazelle, “It is

t^ density at constant temperature which
decides whether a water can carry its surface

temperature down tb great depths, or whetheSr

it shall Mmain at the surface, and it is the

snilual ^ange of temperature of such water

which gives it ks penetrating power” (Proc.

Royal Society, 1875, vol. clvii).

•*1 havo specially referred to this cold water

at the bottom of the deep waters of the

Atlantic Ocean off the South American

coast as an example of the intimate connec-

tion of Antarctic phenomena* with those of

other^arts ot the world, fof here the interest-

ing question, arises. How far does this cold

Antarctic water flowing northward at the
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bottom of the Atlantic Ocean (if the conclu-

sion is correct on the evidence we haye at

our disposal) not only affect the temperature,

salinity and oxygenation of the waters of the

Atlantic Ocean, but also, how far doesp it

bring with it forms of Antarctic anrm&l life,,

which help to populate the deep waters of the

Atlantic Ocean in the vicinity of the equator ?

The question is an intricate one, altd its’

solution will be largely helped by such work

as the writer wishes to unGiw'ftafke in a second

Scottish Antarctic Expedition, when an in-

vestigatibn of those seas which lie between

the chief field of work- of the Scotia, namely,

the Weddell Sea, and that of the Challenger

south of 40° S., is suggested as an important

part of the programme.
' * "

This idea of the spread of animal life from

the Poles to the equator is'not new. Professor

J. Arthur Thomson points out that “ The
generally accepted view is that the dfeep *sea-

did not become a possible home of life until

perhaps Cretaceous times, until the Poles

cooled and the cold water rich ii> oxygen
sank to the great depths. The affinity

between abyssal animals and those found^in

shallower water in boreal seas has often been

pointed out, and it is probable that ,the deep

sea was largely peopled from the poles, or in

any case from the shores ” {The International

Geography, 1907, p. 92).
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That there is a strong underflowing current

south. of 70” S. in the vicinity of Coats Land

is certain^ for on three occasions the Scotia’s

trawl was prevented from reaching the bottom,

evidently having been swept by such a current.

It is iRjt? uftlikely that it is the cooled inter-

mediate layer that has sunk to the bottom

which Is being ^wept northwards towards

the c^ator into the deep abysses of the

Atlantic Ocean to the east of the South

American cd&ster^There are many other

fascinating problems ‘of oceanic oirci^Jation

that can only be solved by *mO'rc extensive

deep-sea research in the South Polar llcgions.

There is little doubt, for instance, that there

is a strong hiflow of warm water between

Jdllgitudes 1?’0' E. and 180 E, where no ship

has ever had any difficulty in reaching alnios|;

7^ S. Every ship 'that has ever tried has

aljvays l^cn able to reach the foot of Mount
^Brebuli ^nd Mount Terror between these

longitudes with comparative ease. Ross

took the Erebus and Terror, and since then

the Antarctic, the Southern Cross, the Dis-

covery, the Morning (twice), the Terra Nova

and the Nimrod same experi-

ence, and now Capram^WowIMh*d)tlcss with

equal ease;, if he sails h
will take the Terra^flifiafft ^ WMurdtf®"
StraitT 'withoiy: encounteri^jany

pffik-ice. Caplaio
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on board the Discovery during her voyage

southward along this route he had ‘no ice

navigation, except for a day or so in the

vicinity of Cape Adare, and even that could

have been avoided had he kept the vejstl

farther off the land. In spite of M)«*many.

expeditions choosing this, the easiest route

to the far south in Antarctic seas, we have

not many serial sea temperature ofcterva-

tions in these longitudes; consequently there

is a fine field of work f0i-*4uttire explorers,

who are in conunand of ‘well-equipped oceano-

graphical ships, and whose programme, differ-

ing from the plans of previous expeditions

to this region, is the exploration of the sea

rather than the land, for this land has become
specially well known owing to the splendid

qfforts of Scott and Shackleton.

Just as there are evidently inflows of warm
water and outflows of colder water in Ant-
arctic seas, so are there similar phenbmenn-

in Arctic seas. Reference has already bem
made to the Gulf Stream.- One of the most
marked of the cold currents is the East Green-

land current, which has been known ior a
long time. Scoresby in 1828 pointed dut

that this main current along the eastern

coast of Greenland “ sets to the south-

westward.” He also pointed out a periodical

offset and inset that occurred. ^Leigh ^mith
says, ” Down the east coast of Greenland
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there is an Arctic current about 200 miles

broad,, bearing on its surface a mighty float-

ing glacjjer, which extends to Cape Farewell,

a distahce of 1,400 miles. The rate of this

current is variously estimated from 5 to 15 miles

a day*”* (^ptain David Gray in 1874, on board

the Eclipse, records :
“ July 24th—Found by

to-day’s observations that we have driven

forty4hree miles S. by W. hay W. true, in the

past three days, and that in the face of fresh

winds from The drift of the crew of the

Ilansa, 1869-70, also furnishes concrete proof

of this current.

“Thanks to this current flowing right across

the North Polar Ilasin from cast to west the

Fmm was able to drift across. It was owing

W the same''current that the relics of the Jean-

nette, wtecked to the north of the New Siberian

I^ands, were carried down the east coast hf

Greenland round Cape Farewell, and reached

Jidiansllfkab on the west coast of Greenland

three years after the wreck of the Jeannette.

The latest researches on this current were

those m^de on board the Duke of Orleans’s

yacht, the Belgica. These observations add

vary matcrtttlly to our exact knowledge of

this interesting phenomenon.

A similar current runs south-eastward along

the coast'of Labrador and brings the Polar pack

do^ • to Newfoundland considerably south

ot the 4atitu(ie of the south of Britain. This
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is an excellent example of the economic im-

portance of having an accurate understanding

of the laws of oceanic circulation in t^e Arctic

Regions and their relationship with' neigh-

bouring seas and coasts.

Antarctic deep-sea deposits {Scotia. Peep-
Sea Deposits, by Dr. J. H. H. Pirie, Scot. Geog.

Mag., Aug. 1905) furnish vei^' strong evidcnqe

of the existence of a large continentaljand-. •

mass around tne South Pole. The chief

research in this direction been done by

,

the Challenger, the Valdivia, the Belgua^ the

Gauss,

"

the Antarctic, and the Scotia,

'

and
recently by the Powjduoi-pas?. From the

results of these expeditions we find that

between 40° S. and 55° S. there, is a bropd

band of globigerina ooze, with patches heiK;

and there in deeper water, far from the

lalid, of red clay. To the south of this band
there is a band of diatom ooze to which

reference is made in another plac\ • TJii^g

band forms a complete circle, generally speak-

ing, between 55° S. and 60° S. We notice, how-

ever, that the band becomes very narrow in

the Drake Strait, halfway between South

America and Graham Land, whefc it strelcljies

only between 58° and 60° S. On the other

hand, it widens, out very much to the south of

South Africa, wheije the band stretches from

about 44° S. to 60° S. To the* east of. this

it appears to dip southward iiS the. heigh-
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bourhood of Enderby Land, but otherwise

the distribution is much as has been already

describc(J. It would be of immense interest

to dwell at length upon this remarkable dcep-

ge^ deposit, which is the most characteristic

deport* o( the Antarctic and subantarctic

Regions, and which docs not occur in other

parts of the world except to a quite insig-

nificant extent in certain places. To the

south* of this belt or band of diatom ooze we
have a continuqitf ring south of 60'’ S., which

tis a ,dfeep-sea deposit of blue mud. In the

Wed'dell and Biscoe Seas We Jlave* a* small

patch in the blue mud,region which seems to

be a sort of mixture of blue mud and red

clay, and which is associatwl with the area

o£ deep wifter mapped out by the Valdivia

and the Scotia. A special point of interest

irt this Vilue mud dqiosit is found on examiniitg

maps of deposits in different yiarts of the

j^orldi 4fhen it is found that this deposit is

always associated with continental lands.

It occurs round the whole of the coasts of

Sduth apd North America; round the coasts

of Europe, Asia, and Africa. There is, in

faet, no contihental coast which is not bounded

by blue mud. The natural inference, there-

Jtore, is that when we find blue*mud surround-

ing an area of land about the South Pole that

it iJ Ahere in* association with a great mass

of continental land. It may here be men-
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tioned that this blue mud has one character

nrhich is not common to other regions, where

that deposit occurs, for during the cruise

of the Scotia there were taken up With the

trawl many tons of subangular rocks, some

of them weighing fully two to three, cwts.

The distribution, in the Weddell and Biscoe

Seas of these great boulders, which" show

glacial erosion in having had their caitiers

ground off, indicates that they have doubt-

less been carried out to .the deep water

of the Weddell Sea at the bottom ot great

icebergs that\onee formed part of, and have

been calved from the great ice-sheeit that

probably flows northward from the South

Pole over the Antarctic continert and finally

break off at ice-faces bounding the Weddell

and Biscoe Seas. Nothing would be more

tempting than to discuss at greater length

these deep-sea deposits, but that must be

done at another time and in another place-

Meantime the important feature to remem-

ber is the diatom ooze at the bottom of

the Antarctic and subantarctic seas and the

blue muds in the vicinity of all known

Antarctic lands, indicating a gfeater exten-

sion of those lands and the existence of a

great Antarctic Continent, further proof of

which has already been given.



CHAPTER VIII

METEOROLOGY

Not the least interesting study of the Polar

Regioas is frOiAthe meteorological aspect, and

'this ie*ems to be especially so in the case of

the Ai\tarctic Regions. It ^eems extremely

liKely, if a set of permanent stations were

established in the Antarctic Regions, with

first-class equipment, thoroughly trained ob-

stTvers anJ not too few of them, that we

might find the key for forecasting the weather

^0^- Qnly of the Southern hemisphere, but

ajso, at least to some extent, that of the

nortlftrfl hemisphere also. One of the triumphs

of the Scottish Expedition (1902-1904) was

the roeteorologicai work, and this was due to

the fact that the Scotia had on board such an

eminent practical meteorologist as Mr. Robert

C.* Mossmad! Mr. Mossman conducted the

chief meteorological station in Edinburgh; he

had, besides, extensive practical ex[)ericnce of

woyrk on the, summit of Ren Nevis, and at

the head of, Glen Nevis. The Glen Nevis

station was especially for the study of the

193
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Fohn winds. Before Mr. Mossman joined the

Scotia, his field work and publications, had

placed him in the van of European, meteor-

ologists. Mr. Mossman was supported by two

other trained meteorologists—the author, wh«
had had experience for nearly tww» years

at both high and low level Ben Nevis observ-

atories, and who had been in charge “of the

summit observe}tory for more than a'»year;

besides having had previous meteorofogical

training and experience, and Mr. D. W.
Wilton^ who had also worked as an observer^

at both Ben Nevis stations, and who had been

in charge of a smaller observatory half-w‘ay

up the Ben for some months.

Thus, not only were there three thoroughly

trained meteorologists on board the ScoUt,;

a condition of efficiency not approached by ’

any other Antarctic expedition, but each oiie

of the three had experience of taking observa-

tions amid conditions of continual icti eaid-

snow. One had had experience of taking

meteorological observations during long periods

both in the Antarctic and Arctic Regions, aiid

a second had had experience of taking

meteorological observations for fifteen months
in the Arctic Regions. Besides these three,

Captain Robertson had taken meteorological

observations in the Arctic and Antarctic

Regions during many voyages. These tacts

are mentioned to emphasise the importance
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of the Scotia meteorology, which has been

enhanced by the fact that the results have
been worked up by the man who conducted
the work in the field, and who remained
iii> the Antarctic Regions for another year, in

the aewice of the Argentine Republic, after

the Scotia had sailed for home.
• Mr.* Mossmanr has, .since the completion of

•the' Meteorological Report^ of the Scotia,

rejoined the Meteorological Service of the

Argentine Republic, and a special part of his

worjc ^here is in connection with the working

up of the results of the Srt)ti»* Ray Citation,

which that energetic South .\mcrican Republic

has continued to support and direct during

the past si» "years. The results of this work

-dre already being felt. Before the Scotia had

left the Antarctic Seas, Mr. Mossman was able

to- demonstrate meteorologically the existence

of the land reported by Johnson and Morrell,

•extelidfng northward to about latitude 65' S.

in longitude 44' W., where both Ross and

Crozier reported* an “ appearance of land,’*

and where Nordenskjold’s people on board

the .Antarctic also had possible “ appearance

of land.’^**Nordenskjold dismisses the idea

of land here because an iceberg was actually

mistaken for an island at one time, and because

of the *dep^h obtained, wiz. 2,081 fathonuf.

But? Nordeijskjold, according to his chart,

was at least 40 miles farther off the point
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where Ross and Crozier reported “appear-

ance of land,” “ land blink,” etc. • {Pre-

liminary Chart, showing the Tracks of the

“ Antarctic ” in Antarctica, by Dr. N. Otto

6. Nordenskjold and Dr. John Gunnar Andess-i

son : London, 1905). The depth also isi^uite

significant of land in these regions, for the

Scotia obtained 1,746 fathoms fifteen ‘miles

off Coronation Island, and 2,870 fathonupo'nly-

sixty miles ofi Coats Land. Mr. Mossman has

pointed out that at Scotia Bay,*South Ork-

neys, “ the warmest winds are N.W. and N.,

and the Colde'^ S. and S.£,, there being a
difference of 21 ’7“ between .the warmest*

and coldest directions. It is of interest to

note the great difference between the tem-

perature of west and south-west Winds. Oir

the mean of the seVen months the south-west is

16’'5‘’ colder than the west,' while in Jime A;ue

difference was as much as 22*2'' F.

“From tlxese observations it appear^ pTob--

able that there is a mass of land, the northern

extremity of which is in let. 65° S., long.

44° W., teth Morrell and Ross having seferred

to an ‘ appearance of land ’ in this region.

The circiunstance that * Fohn * Wifids blow
from the west doubtless partly accounts for

their relatively high temperature; but there
are other reasons, notably the copaparatively

high barometric pressure experienced ^th
south-west winds, which indicate a ‘local’
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anticyclone in winter such as would form
over, a land surface.”

Since 'that time, with the additional data

furnished, by the Scotia Bay Station during

eight years, it has become more than ever

certakirthat New South Greenland, as Johnson

called it, really exists. The meteorological

observations of'the Scotia have also helped

to paove that Coats Land* is part of the

Antarctic Continent.

If no oth(?r results of the Scotia meteorology

thaiv. £hese two had* been obtained, it would

be acjknowledgcd that thbse.’ results were

very valuable.indeed.* But Mossman has also

found that there is a distinct relationship

between the*weather in Chile and the weather

hi the Weddell Sea. This is one of the most

valuable economic results of £he voyage of tjie

Sii*lia. I will even venture to predict that

^Ae observations carried on at Scotia Bay,

alon^\i^ith those in South America and South

Africa, will be found most valuable in predict-

ing the condition of the monsoons in India.

Should this prove to be the case, it can then

be said that the study of meteorology in the

Antarctic Regions can be used for the allevia-

tion of human suffering by enabling us to

give suflpciently long warning to our fellow

citizens of the Jndian Entpire to prepare for

failure of cipps, and ward off starvation and

hiin.
*
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The meteorological work of the Scotia has

alone been mentioned, and that is because it

is generally acknowledged that this work
conducted by Mossman is the most important

of all the meteorological work carried out»

by any of the Antarctic expeditionsr 4iut all

the recent Antarctic expeditions have taken

very careful series of observations, and' these

taken along witlvthe Scotia observations»f6rm •

a most valuable addition, not only to our

knowledge of Antarctic weather "conditions,

but to the meteorology of the world. ' Since

the establ'ishment*of the Scotia Bay Observa-

tories, the Argentine Republic have set iSp'

another station on South Georgia, and have
considered setting up yet anothet"on the west

coast of Graham Land where De Gerlachc

and Charcot have done such very excellent

meteorological work. Charcot’s observat^ms,

having been synchronous with those at Scotia

Bay and South Georgia, are very imflortaitt.

There is little doubt that mor® of these per-

manent stations in other parts of the Ant-
arctic and subantarctic Regions wooking in

conjunction with the two already mentioned
and with the observatories not oiiiy’ in South
America, but also in conjunction with those

in South Africa,* Australia, and New ^aland,
would be a most valuable form pf Antarctic

exploration that would greatly increase^ our

knowledge and benefit humanity.
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It is not necessary to enlarge on the scientific

value, of such a network of meteorological

stations in the southern hemisphere, where,

on account of the huge expanse of ocean,

atmospheric conditions arc simplified and

ther<i<are not so many of those disturbing

conditions which upset the most careful

calculations ii» the northern hemisphere,

whCne the oceans are of less |iocount, and only

servfe to separate from one another land

masses of varying size and character. If alt

the;shrface of the globe were water or land of

uniform altitude, meteorology,Vrould* be sim-

pficity itself, but as it is, it is one of the most

complex sciences existing. It is, therefore,

very essential to concentrate our energies on

those pafts of the terrestrial globe where

conclusions are most likely to be arrived at

etneerning the general laws which govern \he

clii%4:e and weather of the world. In the

'far abftth the conditions ore simpler than in

any other part of the world, hence the import-

ance of making a special study of meteorology

round ^bout the South Pole.

It is not so easy to place an economic,

or even ^Scientific, value on the meteorologi-

cal work that has been done in the North

Polar Regions. It is very difficult to

analyse prj>perly Arctic observations, owing,

as 'before |tafed, to the more complex dis-

tribirtion of land and water in that region.
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But there is no doubt that one of the difficulties

is the desultory fashion in which meteorological

investigation has been carried out in the Nortli

Polar Regions, the international co-operation

of 1881 and 1882 being the only instance*

where a systematic attempt was made to study

the meteorology of the Arctic Regions as a
whole, and even these stations were not in

existence for a \ong enough period. ¥et it

was largely the study of these records 'that

enabled Nansen to plan his expedition in the

From, and to venture to boldly thrust;, his

ship into' the. ice-pack, confident that the

drift would carry it right across to the open

water at the other side of the Pole. Peary,

in his many sledging expeditious from t^
north coasts of Greenland and Gtant Lanch

towards the Pole, found the ice-floes always

moVing eastward, indicating a drift of the

Arctic water in that direction. There /s no
doubt that a systematic study of the*'winds

of the Arctic and subarctic, Regions in

relation to their cyclonic and anticyclonic sys-

tems is of the utmost importance, as upon
these winds depend very largely the direc-

tion and flow of Arctic currents ^d Arctic

ice-pack. Given prevailingly north-east winds
over Franz Josef Land, even if they are very
light, then the polan pack comes ^ving past
that archipelago, not only the noj^h but &lso

the south of it by the straits between it and the



METEOROLOGY 201

north of Novaya Zemlya. Jamming against

the. east coast of Wilczek Land, and against

the north end of Novaya Zemlya, this southern

pack sweeps westward across the northern

portion of the Barents Sea, and, bringing up
agaiiKA the east coast of Spitsbergen, is forced

past South Cape, and, during some summers
like that of 19K), round South Cape, filling up
Bell €ound and other wcstewi’ fiords in Spits-

bergen with ice. On the other hand, if there

is a prevalence of south-east winds in the

Bartnts and Greenland seas, this pack is

driven back, and the coasfts of Spitsbergen,

aftd even the southern shores of Franz Josef

Land, are free of ice. This was the case in

Franz JosefLand during the summer of 1897,

and even during the previous midwinter,

when Ihere was open water to within a quarter

df A mile of Cape’ Flora on the 24th of t)e-

^cemh^er, 1896. On the contrary, the week
of £flgh Smith’s yacht, the Eira, off Cape

Flora in 1881,*was due to a change of balance

Jt)etween the easterly and westerly system of

winds, rwhich caused the polar pack rapidly to

dose in upon the vessel, and crush it against

the land Ade. Leigh Smith had foreseen this,

for he well knew how the movements of the

pack depended on the wind, and, had his

instructions^b^n carried nut, the Eira would

not^have b^n lost.

That pfurt of the current which passes to the
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north of Franz Josef Land from east to west,

and which is largely dependent on the -wrind,

was the current that carried the From across

the Polar Basin from the New Siberian Islands

to the north-west of Spitsbergen. Now these*

easterly and north-easterly winds that*have

been spoken of are the outflowing winds of

the Eurasian anticyclone, as* are the Aorth-

west winds blojying across the Himalayas

and continuing as the north-east ’ monsoons

of India, and which prevail during January

and February over India, that is, during, the

same tim6 as' the* easterly and north-easterly

breezes of the Arctic Regions. Now January

and February is the period of the greatest in-

tensity and extension of the great anticyclone,

an intimate study of which from the 'North Polir

to the tropic cannot fail to be of the greatest

possible value for an accurate knowledge of

that part of the terrestrial globe which con-

tains about three-quarters of the inhat/ilt'anits

of the world. The ice movements which
troubled Peary, and made his earlier attempts

futile, and added difficulty and grave risk to

his last successful journey to the North Pole,

are also ultimately caused by * the wind^
flowing from the great winter anticyclone of

northern Asia. '

This one example is a striking illustra-

tion of the value of Arctic exploration'from
a meteorological standpoint. During any'
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northern winter if this Eurasian anticyclone

from some cause or other is not so intense or

so extensive in area, it means that there is a

breakdown of the north-east monsoons in

.India, and a breakdown of the north-easterly

systei)^ in the Barents Sea. Hence, we have

this further relationshi|), that if there is a break-

down* of northeast monsoons in India, there

is a •minimum amount of ,})ack ice in the

Barents SCa and on the shores of Spitsbergen,

which remiitds one of Mossman’s dictum,

that the failure of. the winter rains on the

coast of Chile, south of lat. 36“,^cans lhat the

Weddell Sea is comparatively clear of ice.

It must be emphasised that well-trained

raeteorologirts are essential for condticting

thoroughly satisfactory observations, for there

are mUny errors that iinguidcd amateurs are

»pl; to commit, however conscientious tficy

maj^^be in the task set them.
* .Tli^election and setting up of instruments,

cither on board ship or ashore, is important.

Before the de|)a8turc of the Scotia I was aware

'that tc^nperature observations on board ship

were often vitiated by the warmth from the

ship itself ticcording to the relative direction

of the wind. Yet, in spite of this well-

known fact, I hav’^e not known any other ship

hut the’ Scoria fitted out with a double set of

the^momet^s^one on the port side and the

'othento starboard. This was the arrangement
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‘which Mossman, at my suggestion, adopted.

Another important consideration in
^
the

placing of thermometers on board ship.is to see

that they are placed in a thoroughly Exposed

position in good louvred screens, which can*

get a free breeze across them:* ikA up
against a bulkhead or under a bridge or any
other such place. On the &roUa they were

fitted up against^tanchions on each side the •

quarter on the poop deck, about five' feet

above the level of the deck, and ptojecting as

much as 18 inches clear of the ship’s* §ide,

where they wer,e in an absolutely open position.

When the temperature observations were

being made the diy and wet bulbs on both

sides of the ship were read, and the readings of

those on the weather side were recorded a»'

the correct ones: It is interesting tO note

thilt errors of several degrees were observed

on the leeside thermometers on many occa-

sions, especially when the Scotia was ilvdiigh

latitudes and low temperatures prevailed.

Furnaces, galley and cabin r stoves, and the

general higher temperature of the ship itself

affected the readings. On rare occasions

when the wind was absolutely ahbsB, and it

'was thought that both the port and starboard

thermometers might be affected, Mossman
used sling thermometers on the fpc’sle head,

but these, as a rule, did not'vajry a ttiith

of a degree Fahrenheit from the fowest ^read-
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ing of the quarter thermometers. Further-

more, when the Scoiia was wintering in Scotia

Bay, a(Ld when there was a regular series of

meteorological instruments set up in thorough

c^servafory fashion ashore, it was found that

the Y^aij^er-side deck thermometers compared

absolutely with those on shore.

“ Except op rare occasions,” says Mr.

.Mosjman, “ one side of the ship was definitely

a weather and the other a Tee side. It may
be worthy, of notice that there was usually a

difference of one oj; two degrees between the

weather and the Ice side ,of the jS»otia, the

instrumental readings on the lec side being

affected by heated currents from the cabins and

engine-room>—hence the importance of having

thermometer screens on both sides of the poop.

On one occasion the Ice side was as much as

5° warmer than the weather side, and on

another occasion, during a calm, a difference

gf starly 10° was noted.”

A further,check was afforded by the re-

cords of three.Richard thermographs, which

gave .continuous records of temperature.

Some little trouble was at first experienced

by MosSman with the wet bulb thermometers,

due to saline accretions on the muslin and

bulb of the instrument, such as are formed

on eVery exposed part^ of a vessel at sea.

The result sflis that in the course of a week

or so a coating of salt formed round the
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bulb whicb could with difficulty be removed
by scraping with a knife, or took some, time

to dissolve even when the thermometer was
soaked in tepid water. But by ch&nging

the water in the reservoir frequently, and
placing a fresh piece of muslin on abpuj; pnce
a week, thoroughly satisfactory results were

obtained, the wet bulb being f\irther syringed,

daily with distilled water. The Richard,bair

hygrograph was employed as a check, so that

any serious discrepancy between the two in-

struments was at once apparent. For measure-
ment ofr the intensity of solar radiatioii a

black bulb thermometer in vacuo was em-
ployed. This was fixed in a stand secured

to the bridge in such a position that the sun

could shine on it as nearly as possible at all .-

hours of the day.

Ttvo barometers of the new marine pattern

were in use : one being placed in the deck

laboratory at a height of seven feet abow»>thp
'

sea, while the other was a ^pare instru-

ment and was kept aft in thq, cabin. Three

self-recording Richard barographs yielded

continuous traces of barometric pressure.

One of the late Dr. Black’s mafiile rain.<

gauges was placed aft on the poop well clear

of the deck. Its position was changed

occasionally as circupistances arose, in order

that it might always be on the'n'eather sitie.

The exposure—taking into account the various
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iifficulties attending rainfall observations at

sea—was a very good one, as the gauge was
nev^r sheltered by the sails. The thickness

of the*rainband in the spectrum of sunlight

w|is takeh daily at noon, and the temperature

of the^sea surface was observed every four

hours, and at more frequent intervals when
rapid, changes were in progress.

Eor ascertaining rapid fluctuations of the

atmospheric pressure a Ribhard statosco]>c

was emplqj’ed; this is really an extremely

delicate recording aneroid, in which changes

of pressure are magnified j:w(yity-fi\j£i times.

This Instrument was also usCU for recording

the height ’of waves. A chart put into

motion by^clockwork receives a trace of the

pressure-ftuctuations due to the rise and fall

of the waves, the height o£ which could thus

be calculated. Attempts were also mad# to

fly kites for recording meteorological ob-

£jprv.ations at high altitudes, but it was found

diffi^t to get the kite clear away from the

ship owing to^eddics formed by the heavy

masts, yards and rigging of a full-barque

-

rigged ship, although several of us were

.quite psofleient in getting kites clear away

from a small steamer which hod less heavy

rigging. Another drawback was that the

speed* of the Scotia was scarcely sufficient

uAder sofhe^conditions* to keep the kites

flyipg welf. It may be noted that Mr. John
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Anderson, the pioneer of meteorological kite-

vrork in Scotland, had equipped the Scottish

Expedition Avith a small machine fo^ reeling

in the piano wire attached to box-^hapcd

kites of the Blue Hill pattern. Spedally con-,

structed meteorographs, made of alpnjipium,

were carried up by the kites, on which a

record of the vertical distribution of pressure,

temperature, and humidity was graphically,

recorded.
*

While mentioning this high-jaltit^de e.quip-

ment on board the Scotia^ it is appropriate to

refer to, tjie splerj^did services the Prince' of

Monaco has rendered meteorology in the

North Polar Regions by the use of kites

and balloons. The author had the advantage

of accompanying the Prince on » three of«

his voyages to the north-west of Spitsbergen,

and of assisting him in. making these

observations.

The launching of a kite,” says the IZsinc^

of Monaco ( “ Meteorological Researches in the

High Atmosphere,” Scot. Geo^. Mag., March

1907), “ from a ship is always a delicate opera-

tion, and one which demands experience on
account of the vortices found in jtke aerial

wake of the ship, of which those visible in the

aqueous wake are the image. Often when
the apparatus has reached a height where it

appears to be out of danger it mt»y 'be caugnt

by one of these risky vortices and pifecipitated
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into the sea. In stormy weather such a cata-

strophe may occur even after the kite has

risen tp a height of several hundred metres.
“ When the wind is strong enough and the

bridle (fhe object of which is to keep the face

of t^^kjte to which it is attached horizontal)

is not very exactly balanced, the kite at once

.executes pimping zigzag movements which

ma^^ produce such a strain as to break the

line. When the kites hlive reached the

greatest j,ltitude permitted by the circum-

stances, the paying out of the wire is stopped,

and, either by increasing th# speed of the

ship,' or by heaving in the wfre as quickly as

possible, a little final augmentation of height

is obtained The recovery of kites, although

somewhapt delicate, presents less difficulty

than their dispatch. As. at the launching

of the kite, a subsidiary line is used, Mihich

is run alongside of the bridle as soon as this

js hold of, so as to limit the motions of

the kite.

“ Unfortunately, even with the greatesi-

care, accidents occur.” Five or six or even

more kites may sometimes be attached one

after tbei other along the wire. Should the

kite and instruments fall into the water, “ it

is interesting to note that the curves furnished

by otir instruments can resist a prolonged

ihunersion^^thout suffering damage when

they meef with such an accident. The curve
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is a line traced by the pen on a layer of lamp
black, deposited on the cylinder by the

smoky flame of a petroleum lamp.. In a

case of immersion the carbonaceous particles

disappear, but an excessively thin* coating

of grease, deposited with the carbon,, |rom

the flame, remains, and the line traced by

the point of the pen is clearlj^ visible in it,

with a magnifying glass.

“ A notable iniftance occurred during one

of my earliest experiments in. th(v Mediter-

ranean in 1904. An instrument was ‘lost

to the northwaj-’d ^f Corsica, and was found

on the shore of Provence fifteen days fatei;.

The curves traced in the' greasy* film on the

recording drum were still perfectly visible,,

and were utilised with the others in JProfessor •,

Hergesell’s laboratory.

“ A kite operation, at a height of 8,000 to

5,000 metres, lasts almost the whole day,

and the ship, which must at times sj;^n^

full speed (the yacht Princesse Alice attains

a maximum speed of 18 knots) in order to

enable the kites to pass through zones of

light wind or of calm, may easily cover a

distance of 50 or 60 miles duping the

operation.’

-

But, besides kite observations at high

altitude, the Prince of Monaco has made‘some
very remarkable investigations f.;i.t'he Arctfc

Regions by means of small balloohs, which
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he terms
“
ballons-sonde" which carry up

instruments, and which, by several different

ingenious devices, he recovers again. He
has also made many valuable observations,

by meafls of pilot balloons, which he has

succq^e^^ in following to the stupendous

height of 97,700 feet, or 49J miles from the

surface of the earth, that is, three and a third

.timeg as high as the summit of Mount Everest

—the highest mountain in ftie world.

After earnyiog on numerous investigations

in the Mediterranejin and in the North-east

Trades, the Prince of Mopaco in. 1906 pro-

ceeded on his third voyage* to the Arctic

Regions, his destination being the Greenland

Sea off tl\e north-west of Spitsbergen. In

'Spitsbergen itself, he was to land a Scottish

party under the author’s Jeadership for the

detailed survey of Prince Charles Foreland,*and

a Norwegian party under Captain Isachsen for

^ purvey of part of the mainland; while he

hims^f, associated with Professor Hergescll

of Strasburg, )yas to explore the higher atmo-

sphere. On July 18, 1906, I have interest-

ing recollections of being one of a party

of thre*, the other two being Professor Her-

gesell and Captain H. W. Carr, R.N.R., for

so many years the Prince’s commander and

aide-de-camp, who conducted the theodolite

Whrk ashd^at Deere Sound (recently errone-

busjy called King’s Bay), whilst the Prince



212 POLAR EXPLoilATION

of Monaco was on board the Princesse Alice,

attending to the liberation of a pilot ballpon

—

the first that was ever set free in the Arctic

Regions. While Professor Hergesell fdllowed

continuously the ever-ascending balloon with*

the theodolite telescope, Captain Cq-r^^nd I

were reading the vertical and horizontal limb

of the theodolite and recording our synohron-;

ous observations. Knowing its ascen^onal •

force Professor ftergesell was able to calcu-

late the course and altitude of the balloon,

which reached a height of 26,0.50 ' feet^^

where a W.N*W.,wind was blowing at the

rate of 28 metres per second. The weather

was clear, calm, and sunny, and gave a very

good opportunity to carry out this series of

observations in a thoroughly satisfactory

manner.

During this interesting investigation of the

atmosphere the Prince of Monaco was much
hampered in carrying out his programpae by

'

persistent fogs over the sea to the westward

of Spitsbergen, although in the bays and on

the land the weather was magnificent.
^
Thus

the dispatch of “ ballons-sonde ” which the

preliminary experiments in the Maditerra-'

nean had rendered perfect of execution was

stopped by this, insurmountable difficulty.

Twice only was it possible to dispatch ' them.

Nevertheless, the information deceived w^as

very valuable, since the registerfng instru-
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ment brought back curves from an altitude

of 24^600 feet in latitude 78® 56' N.

Tn tjiis Arctic voyage the Prince had to

resort* to a new method on account of the

,
oonstanf presence of clouds which were down
to a,i(fry low level although the horizon was

dear, a condition that often prevails both in

•the Arctic andylntarctic Regions ; this method
.allo^^ed of a certain amount of exploration

of the atmosphere though not so extensive

as the method employed when the sky was

^cloudless, or when only detached clouds

were present. The ball(y)n *^was furnished

with means capable^ only of taking it to such

an altitude "that it could regain the surface

of the sca^ a distance which does not cxcee<l

the limits of visibility. The ship is then

stopped on the spot whose the balloon was

started, and attentive observers watch ail

directions in order to detect its return from

jkbo^f, the clouds. One experiment of this

kind that ^e Prince made succeeded per-

fectly, and the balloon, which had reached

a height of 15,750 feet on a day when the sky

was completely covered by very low clouds,

• was ddleeted and recovered at a distance of

, twelve miles.

But the most remarkable results the Prince

of Monaco has attaiijed have been with

phot ball^s. “These balloons,” says the

Prince, "which are small enough to be
1
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embraced by the arms of a man, have

been followed with a special theodolite to

the extraordinary altitude of 29,800, metres

(97,700 ft.), if it is assumed that their velocity

of ascent increased a little with the c*hange af,

density of the atmosphere in the most.ej^yated

regions; or at the very least to an altitude

of 25,000 metres (82,000 ft.).^ Further^ the.

one which attained this height was, at^ the

moment of its d^appearance, at a- distance

of 80 kilometres (49J miles), from the ob-

servers. So remarkable a. result is explained^

by the tr^nspareijcy of the atmosphere ' in

the Arctic Regions, a transparency which,

under other circumstances, perrhitted us to

follow distinctly on the snow of a,glacier, at>

a distance of 40 kilometres, the movements of

a party of four persons whom I had sent on
a mission of exploration in, the interior of

Spitsbergen.”

This translucency of the atmosphe^ i^

a well-known character of the Polar Regions.

Captain Armitage says, when,,tke Discovery

was off Cape Washington, Victoria Land,
“ the atmosphere was exceedingly clear,

as may be imagined from the fach tiiat we
could plainly see Coulman Island and Mount
Erebus at the same time, although they are

240 miles distant from one another.” In
Spitsbergen, at sea-lWel, I ha>*e.‘seen th‘e

mountains on the south side of i^ll Sound
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from the north end of Prince Charles Foreland

quite, clearly—a distance of 100 miles; and
I could quote many other instances of extra-

ordinary visibility. The only comparison

•id tem^rate climates is from mountain
topsw^rpm the summit of Ben Nevis I have
seen at one time the Black Isle and the

•waters of the Moray Firth, the Pentland

Hillg (or ArtW’s Seat), Barra Head (100

milts distant), and the t:oast of Ireland

(120 mile» distant), though it is unlikely that

yonp bould ever see. Ben Nevis from sea-level

at' Barra Head.
« “ The information furnished by the pilot

balloons, which carry no instrument because

they are , "sacrificed, concerns questions of

capital importance for meteorology—the direc-

tion 'and the velocity of the upper currents.

Now our pilot balloons of 1906 have taught

us 'that there exist in the Arctic Regions in

the'«%ti^ighbourhood of the 80th parallel,

at a heig&i .qf about 13,600 metres (44,600 ft.),

certain wind^of 60 metres per second (182

miles^per hour), a force of which we have no
equivalent at the surface of the globe. Their

direction* was S. 08' W.”
The Prince of Monaco made thirty explora-

'

tions of the high atmosphere in the Arctic

Regions in the vicinity of Spitsbergen in

1#06, an^fi carrying out this work, added

more to our knowledge, not only of the meteor-
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ology of the Arctic Regions, but also of our

knowledge of the meteorology of the .world

than almost any recent investigatoi^ This

is more especially the case because before

and since he has carried out further extefi-»

sive exploration of the upper atm^phere
in the North-east Trades and in the Medi-

terranean, which can be correlated with the

valuable work he accomplished in the Polar

Pegions,



CHAPTER IX

*MAONETI(JM, AURORA, AND TIDES
* • •

*

ALMOST every important recent Polar expe-

• dition thatJiAs set out for work extending over
• twejve months, hasdaid itself out to make a
study of the magnetic conditio^fe eitfieV of the

Arctic or Antarctic Regions. The two polar

ships that have been specially equipped

recently for .taking magnetic observations on
hoard werefthe Discovery and the Gauss

^

upon
which • large sums of money were spent to

secare a special area of the ship free of local

magiKCtic influences. No other polar ships have

ev^r bfli^ii^equipped so particularly in this direc-

tion, though nv^ny others, notably the Erebus

and Terror in thaAntarctic Regions, did a con-

siderable amount of magnetic work. Recently

the Carnegie Institution at Washington have

fitted out ^ magnificently equipped non-

magnetic sailing ship, the Carnegie, which is

carrying^ out work of the highest importance

in the form ,of a magnetio survey of the seas

of Ac worl(|/^ \jnfortunately this fine ship

does not appear to be fitted out for navigation
' 217
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in ice, consequently this important survey

must remain incomplete until some muniiicent

millionaire resolves similarly to equip and

endow a ship to complete the work by carrying

out a systematic magnetic survey oi the stfasi

of the Arctic and Antarctic Regions^

But although so little has been done with

regard to magnetism in polar ^eas, yet a very

considerable amount has been done in«polar*

lands. All the recent Antarctic expeditions

carried out magnetic observHtibiK on land.

The station set up by the Scottish Expedijbimi

in the * Sbuth*. Orkneys has now conducted

observations there continuously during the

last eight years, thanks to the energy of Mr.

W. G. Davis and the Governmenfof the Argen-

tine Republic. It is of interest td note that

Sir James Ross, “serving under his uncle Sir

Jo\m Ross, was the first to take magnetic

observations at the North Magnetic Pole, in

1881, and that Mr. D. Mawson, servbiil-under

Sir Ernest Shackleton, was tlv; first to take

magnetic observations at the^outh Magnetic.

Pole, in 1909. Though it is a matter pi satis-

faction to have the British flag hoisted in

both magnetic poles of the globe, the intrinsit

value of the observations taken there is not

very great from a scientific standpoint, as

Mawson himself points out, sippe tliey are

only single isolated observation^but the^qod

series of observations that Majvson has •taken
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in the neighbourhood of the South Magnetic

Pole, .as well as those of Bernacchi, are of

the highest possible value. Further observa-

tions in circles round about the approximate

pdint of each magnetic pole would add

very Hi^uch to our knowledge of terrestrial

magnetism.
• Terrestrial n^gnetism is altogether a most

intricate and difficult science,Jsut it is perfectly

obvibus that one very great use of an intimate

study of this subject is for purposes of naviga-

tion, * In the days of sailing ships, the finest

(X)ufse that was laid till recAit.yearS \^as to a

quarter of a point on nearly three degrees of

the circle, nowadays no steamer of any import-

ance steers A wider course than one degree.

The Mauritania, for instance. Captain W. T.

Turner tells me, “is steered and the course
•

set to degrees.” In one instance, at least, I

knotVv of the captain of one liner insisting on

ai^ ac4ii|^cy of a quarter of a degree, the

helmsman l^eping the course to that amount

,of accuracy by*means of a magnifying glass

placed .over the compass card. With fine

courses, such as those that are necessary

tor the high speeds attained, with the great

value of these modem leviathans, with valu-

able cargoes, and with a thousand or more

biunan beiqgs pn board, it will be seen how

important a}^^curate knowledge of terrestrial

'mfignetism is.
^
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There is no more striking or wonderful

phenomenon in the Polar Regions than .the

aurora—Aurora Borealis in the north and
Aurora Australis in the south. Any, one who
has wintered in the Arctic Regions has h&dt

good opportunity of witnessing the uw^ra in

.all its splendour. It is not unknown in Europe

during the dark winter nightp, having* been

recorded as far svuth even as Italy, Spain and
Portugal. It cannot, however, be regarded

as a common phenomenon in s6uthei*n Europe,

and indeed does not become frequent '’until

one reaches the" latitude of the north of

Scotland. *
.

<

“ Loomis and Fritz,” says the late Dr. Alex-

ander Buchan, “ have severally investigated

the geographical distribution of £he Aurora

Bqrealis. The region of greatest auroral

action is an oval-shaped zone surrounding the

North Pole, whose central line, i. e. the more
or less elliptical line halfway betjaecn the

northern and southern extension, of the zone,

crosses the meridian of Washington in latitude

.56® and the meridian of St. Petersburg in

latitude 71®. It follows from this that

aurorse are more frequent in North* America

than in the same latitudes in Europe. Loomis

points out that this auroral zone bears con-

siderable resemblance to a m,agnetic paralld

or line everywhere perpendiculbf to a ihag>

netic meridian.”. ^
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“ It is a fact of the greatest significance that,

as regards geographical distribution, aurorae

and thunderstorms are complementary, aurorie

being not more characteristically of polar

t^n thunderstorms are of tropical origin;

whereas thunderstorms may be regarded as

completely dissociated from magnetic associ-

ations,* and they periodicities are restricted to

diun^ and annual variations ” (“ Aurora

Boreklis or Northern Lights,” Chambers* Ency-

clopedia, 1901).
*

•.At, *Ben Nevis Observatory auroras have

l4en frequently recorded, and indeed *on many
occasions ther^ are very remarkable displays

to be seen from the summit of that mountain.

The most fro^luent form is a low arch of more

-or less elliptical form, rising not many degrees

above ’the horizon to the north-west. Qn
n^e than one occasion I have seen perfect

coronas with their waving bands of streamers

daftinj^y; from the zenith at times almost to

the horizon. - All the displays that I have seen

pn Ben Nevis had the streamers lighted with

that lurjd pale yellowish-green colour that

every Arctic explorer is familiar with, but on
ohe occasion’ at least there were mingled with

•it. flashes of rosy red, which passed along the

living bands. In Franz Josef Land during

the winter of,189j6-97 there? were specially fine

displays of auroras, and frequent observations

were made upc^i them, by various members



222 POLAR EXPLORATION
of the expedition. Armitage, who conducted

the magnetic work, found that the declination

of the magnetic needle was disturbed by the

presence of the aurora.

This interesting observation was by ‘n^

means a new one, for in 1741 Cslsi«s and
Hiorter noted for the first time the simul-

taneity of the Aurora Borealis (^nd the disturb-

ances in magnetic declination. From, ,1741-

to 1747 Hiorter recorded forty-six examples

of this coincidence. At th‘e suggestion of

Celsius, Graham made corresponding observe-

'

tions in Britain,'and it was found that the

magnetic disturbances were synchronous on
the same days in Sweden and Britain. These
observations were followed up by Wargentin,

Canton and Wilcke. Wilcke found thsit

eyery time, or almost every time, there was
a magnetic disturbance, ' that disturbance

was accompanied by a display of Aurora
Borealis; but the inverse was not fou^/^ to.be

the case, that is to say, the Aurdra Borealis

might be observed without any disturbance

of magnetic declination accompanying it.

Between 1771 and 1774 Wilcke proved that

the inclination of the needle was a:is<y affected,

and that the centre of the corona corresponded

with the magnetic zenith.

Humboldt, in 1806, discovered that there

was a relationship between the magnetic

force and the Aurora Borealis In 1884 the
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Magnetic Association founded by Gauss and

Weber, and the stations organised by Sabine

in many British colonies, multiplied examples

of the relationship of aurorse and disturbances

the three elements of terrestrial magnetism,

viz. ^salination, inclination, and intensity.

These observations showed at the same time

the extreme cojnplexity of the subject. Some
of tlj^ most interesting observations that have
beert made actually within the Polar Regions

are those* of Weyprecht, in the Tegdthof

exi^dition to Franz* Josef Land. Weyprecht
noted, that during these ’dislurbances the

declination needle was displaced towards the

east, and that the horizontal intensity was
diminished aftd the vertical intensity increased.

Curiously, Tarry near Melville Island and Port
Bowen, not far from the Magnetie Pole, neyer
recorded any relationship between displays

of the'V urora Borealis and the movements of

Ihf niljjgetic needle. Ross, on the other

hand, obtained opposite results in the same
.region, while M*Clintock and Kane’s observa-

tions tfnd to confirm those of Parry. No
relationshjp between these phenomena appears

to have reeh recorded by the British expedi-

tion of 1875-76.

But Armitage says, in Frftnz Jo.sef Land,
‘^I (ould nq}: ayoid noticing the vagaries of

the ^agnet^ and attributing them to the

frequent brilliant displays of auroral light
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which held us entranced during our stay in

the ice-bound North. More especially did the

magnet appear to be affected when the*aurora,

rising in massive, thick arches from tKe east-

ward, and sending up streamers of b^utifuMy^

coloured light, passed rapidly aorosa our

zenith and disappeared to the westward. . . .

The magnet would oscillate wildly from side

to side, or sometimes sheer rapidly to oi>^side

only, then as suddenly behave in' a steady

and normal manner.” Armftage 'also noted

that the most brilliant air effects took 'place

during a funou^ gale ” or a “ dead calm.”
'

Buchan has pointed out that ” Lemstrom
has shown, by observations and experiments

he made at Sodankyla, that auforse are due

to currents of positive electrieity illuminating

thp atmosphere in their passage to the "earth.

Luminous appearances accompanied the set-

ting in of a current towards the earth <r<A* the

network of insulated wires with •'tflich he

overspread the top of Mount Oratunturi,

and this light was clearly aworal, giving the,

hitherto enigmatical citron line of Augstrom,

which is the invariable constituent of aurora

radiations. Other faint and indistinct lineS

are enumerated as present, and Lemstrdm is

of opinion that there is a tolerable agreement

between some of these and the lines in the

laboratory spectrum of rarefied air, but the

whole subject demands further investigation.*?
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Various theories have been advanced to

account for the occurrence of aurorsc, and
amohg pthers has been suggested that the

phenoUlena is due to the presence of cosmic

dust. THis, however, does not appear to be

^t allj^k^y : in all probability it is a purely

electric magnetic phenomena. It seems likely

t)iat the phenomena occurs in other plaiicis

jkhan^our own :*it is known ^at the obscure

hemisjj^ere of Venus appears to be often

illuminate<^ und Winnecke says that this

.illumination is of a greyish violet colour—in
thls’ponnection it is interesUing*to rtoJc that"

these illuminations in, Venus were especially

observed during the years 1721, 172G, 1751),

1706, 1806, J«25, 1865 and 1871, and that

13*26, 1759,* 1865, and above all 1871, were

..notablo years for the display of the Aurora

Borealis.

One of the earliest theories put forward was
ill an old

Mirror,

lie think

tliat this light is a reflection of the fires which

.surrouncT the seas to the north and to the

scAith; othifr? say that it is a reflection of the

sun when it is below the horizon; I think,

however, that it is produced by the ice which

ra4iates during the night •the light that it

has ^sorbed* during the day ” {Les Aurores

Poldiret, by ^got, 1895).

H

iirthe'mil^e of the thirteenth century

Norwegian boojc called the King's

where one quaintiy reads, “ Some peoi



22G POLAR EXPLOfCATION

The displays of aurora in Franz Josef Land
during the winter 1896-97 were particularly

brilliant and frequent. The usual display ‘con-

sisted of a series of waving ribbon bands like

muslin frills, composed of vertical ‘streamers

in continuous motion, the streamers^p^jearing

to pass with varying intensity from end to end
of these flowing ribbons covering almost every

point of the s^y; every now and then the
streamers would shoot out to an irnmense

length downwards towards the -eafth and far

upwards towards the zemth, forming a coroud.,

'flom Vv’hlch ajl tt\e rays that filled the wherfe

sky appeared to originate. This ‘coronal

appearance is probably perspective erfect,

due to the enormous length of tl\e shimmering

rays. The general display of -colour wjs
exactly the same as has been described at.

rfen Nevis Observatory,- but much more
intense, and culminating during the most
brilliant periods with flashes of eme^.id gicen,

brilliant crimson, and delicate Violet hhes,

which pass from end to end of the never-

ending, ever-intertwining ribbons. It can
scarcely be compared with any familiar object,

unless it be to an imaginary ballet'jn the shy*

where the figures are in extraordinarily rapid

motion, passing in continuous procession, one
line of dancers mingling with another, an^ a
series of flashlights of diflereht colours passing

rapidly across the tinselly ^niUslin papery.
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The whole effect is weirdly beautiful, and has

long been known in the Highlands of Scotland

hy the very fitting name of the “ Merry
Dancers.'?

^t may be of interest to give one or two
quotations«from my diary when I was winter-

ing in Tranz Josef Land. On January 1,

1807, my log runs, “ Auroras have been
fairly fr^pquent; I have not scea one like those

I hav6 seen at Ben Nevis in Scotland, where
•you get the distinctive arch or series of arches

with streamers flowing along ui)ward and
datkhess under the arch. Ohe ,hrch* I* hav?
seen .here, but not a perfect one, about six

weeks ago. Within the dark area was the

crescent moon* to the southward. The arch

at»each end* was flattened, or rather it was
#

la semi-ellipse or such-like. No streamers

flowed from the arch," it was rather a band
than an arch. Here (except where there are

sir!afi(l«*;*jMinds, not the most general form)

the strearfters ahoot downwards from the

zenith and dan^ about in spiral waving

arrangen^nt. Sometimes there is a break

between the lower ends of the streamers and

thp* zenithf’bUt still the streamers seem to

continue as if in a line from the zenith or

towards it.” Writing on January 6, 1897,

I say ,of the Hyd of January, “ Although there

was fo§.and slight snow, there was a brilliant

aurora quite lighting up the scene. A very
H a
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distinct shadow was thrown under my hand
when placed 6 or 6 inches above the, ground

(snow). I have often seen auroras casting

shadows here and lighting up the cliffs

brilliantly. On the evening of thc^ 3rd, at

times streamers came playing » btfllianEfy

through the fog from the zenith, gambolling

round and looking like brilliantly illuminated

falling snow.* ^The general impression J have

received is that bands and collections of

streamers have a more usual . distribution

across the zenith from •east to west, but their

“direcftidns aXe Very varied.”

On the 24th of January, 1897, at 9 p.m.,

I record ” a band of aurora to-night from

west-south-west to east, throwing up streamers

toward the zenith. Curious appearance*! at

.east end being ‘broken up like a very perfect

type of fine cirro-cumulus cloud, looldng as if

illuminated by brilliant sun to the south-

south-west; the band was broad and^r-p^'iS^ed

to be crossing some cirrus clouds, a»d showed a

mottled appearance. Here the dark portions

were obviously due to cloud and aurora

behind them, but to the eastward the cirror

cumulus sunlit appearance was, • I beli«|re,

purely auroral. Wilton saw this, to whqm. I

pointed it out”
” I have, on moonlight nighjs, seen aurora

and cirro-stratus—one running into tte other

imperceptibly, not being jj.bie to tell with
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absolute certainty whether it were cirro-

stratus with aurora or aurora alone.”

Many other quotations regarding aurora I

have observed could be made, but these three

sum up many characteristics not only for

Vranr^jQsef Land but for other parts of the

Polar Regions—north and south.

. It been said that the aurora is accom-

panied by a Crackling souqd, but although

carefully attentive for such a sound none of

us ever heard it in Franz Josef Land, the

- opinion at the time ‘being that such crackling

soupds might be due to tlic qrackhng of

and show during an, aurora, when there wa.»

also intense frost—the^sound being caused bj<

the frost, aqd not by the aurora.

,• So muoh for the Aurora Borealis with

which every one who has ivintcred in the far

north is so thorouglily familiar. There ir a

different story to be told in the south, where,

^iluiAsr.the two cruises and the wintering of

tte no( a single Aurora Australis was

seen. Neither«do the Swedish and French

expeditions appear to have seen any definite

displays of the aurora. Dr. Nordenskjold

(Writes to* ine, saying, “ We never did sec

, ^py display of aurora at all during the time

of our stay in the South, though looking

always lor such.” ,Dr. Charcot says, “ During

bot& my expeditions, 1904 and 1909, we had

once in 1994 land once in 1909 something
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resembling an aurora, extremely faint, and
uncertain if they had not been accompanied
by magnetic perturbations. We had glares of

pale green,,which might have been attributed

to auroras, but I really do not think they
were. The two auroras showed themseiyes in

the S.E.” On the other hand, the English

expedition in MacMurdo Sound had frequent

displays during, f^ie whole time* the Discovery.

wintered. “ On the whole the • displays,

although very frequent, were extremely poor,

and were generally in the following forms :
”•

(1)

' Faint • lights » with no defined forms;

(2) Luminous patches, which frequently pre-

sented the appearance of clouds. (8) Incom-
plete arcs, or segments of arcs, of which the

brilliance was not uniform nor the border^

regular. From these arcs rays would fre-

quently shoot up intermittently. (4) Rays,

or vertical shafts, separated from each other

at a greater or less distance, freqpanMy
described as streamers. (5) In ona. o^ two
exceptional cases irregular bands, formed of

rays or vertical shafts, pressed close together

and forming “ draped aurorae.’*

** The faint lines and luminous patches were,

of the most varied dimensions, sometimes very

small and at other times occupying almost the

whole of the eastern (geographical) sky; their

brilliancy was rarely much more intense than

that of stars of the 4th magnitude; or even the'



MAG^^ETISM, Ai5rORA, AND TlJcUilS 231

Milky Way. They formed, as it were, a

white .veil over the sky through which stars

of small* magnitude were plainly visible. A
clearly defined arc, formed of a homogeneous

Ji^iminons mass touching the horizon at both

.extrenritiss, was rarely seen.”

“ Spectroscopic observations of the aurone

were not successful, due, apparently, to the

weak- intensity of the light.” •
•

“ The observations of atmospheric elec-

tricity taken ‘during the displays reveal no

speciaf effeet referable to the aurora.”

” An, examination of the johrotil sh’oWs that*

the, largest number of aurorae occur during

mid-winter, months, June and July.”

Although, ^bn the whole, the displays of

•the aurora 'seen by the Discovery were ex-

tremely poor, and mostly straw colour, faiyt

pink and green only having been observed on

a very few occasions, Ross, in the same
lc^>ides but farther to north, had brilliant

displays on mose than one occasion in Febru-

ary and March 1841.

It is yery interesting to get a comparison

of the Aurora Australis and Aurora Borealis

by one who has seen brilliant di.splay.s of both,

and in this connection Captain A. B. Armi-

tage writes to me, saying,i> “The Aurora

A-us^lis copjd not hold a candle to the Aurora

BoreAjs. I never saw colour so brilliant in

the South a# in the North; never did light
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emanate from the auroral arches hovering

over Victoria Land cast a shadow sqch as

did the flickering streamers and coruscating

coronee of Franz Josef Land. In the North,

too, I have seen the auroral light between

and a cliff 500 feet high and only 10(k yards

distant. I have seen stars of the third ihagni-

tude eclipsed by it and the moon’s light pale

before it; not sp in the desolate South.^”

On March 28rd, Ross says, “ Late in* the

evening we crossed the line of'n© variation

in latitude 62° 0' S. and ^ongitude 135° 60' E.

-At 7.20 'p.m.',observed a bright arch of the

Aurora Australis west-north-west and east-

south-east extending across the zenith, of a

yellow colour, its edges tinged With a purple

line. . . . The lustre of the largCt stars was-

much dimmed as it passed over them, but they

could be distinctly seen through it; some of

the smaller stars were totally obscured by the

brighter and denser portions of the

this splendid display was, as^isuak followed

by a fall of snow.”

On March 26th, Ross says, “The aurora

again afforded us a considerable light at night,

in the absence of the moon and again, “ On
the evening of the 27th we witnessed a most,

brilliant exhibition of Aurora Australis. . . .

Before 10 o’clock bright; streapiers darted

upwards from the cloud to the zenith, fofming

coronse, and exhibiting bright ‘flashes- of all
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the prismatic colours, frrccn and red being the

more .frequent and conspicuous: this aurora

had much motion, darting and quivering about

the sky in rapid flights, and in every direction.”

Rather in contradiction to Jiuchan’s state-

ment, 4l<*ss records, on the 281 h of March, that
“ at ib p.m. a single flash of forked lightning

was seen in tlje north-north-east and at the

same ^me an arch of aurora* extended across

the zenith from the horizon west-north-west

and east-south-east; it was then blowing a

strong north-westerly gale.” Again, ” The

Aurora appeared in great brtlli/ncy during ‘

nig^t of the.30th.”. Buchan’s statement is,

however, generally speaking correct, this being

another of <hose cases illustrating how im-

possible it* is to draw hard-and-fast lines in

nature.

The study of tides is an important part of

exploration, and their study in Ant-

arctic Regions more generally useful than in

the Arctic Regions, for in the Great Southern

Ocean Jie the original tides of the world.

“.The Scotia results,” says Sir George Dar-

win, “are*very valuable as relating to the

only ocean uninterrupted by land throughout

the whole circumference of the globe,” and

they acqu^e mufh importance when con-

sidefed in connection with the very abnormal

results obtained by the Discovery.
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At Scotia Bay “the tides seem to be

normal for a place in the Southern Ocean.**

One of the most remarkable results of tidal

observations taken in the Antarctic Regions,

is the belief expressed by Sir George'Oarwi^

{Proc. Boy. Soc., A, vol. 84, 1910)
that those ob-

servations taken during ShackIeton*s dkpedi-

tion reveal a sea-seiche. These sea-seiches are

known to exist |n different parts of tho. world,-

and have been specially observed in many
Japanese bays; but Sir George Darwin points

out that in none of the examples given “ has

Afee seiche a •period at all comparable .with

that of which we have reason to suspect ^the

existence in the Antarctic Sea,” namely, a

three-day period. From these* observations

Darwin makes a “guess,*’ and says, “I gue»
then that the bay behind the (Ross) barrier

stretches past the South Pole and a little to the

east of it as far as latitude 80". Such an inlet

would have a length of 25“ to 80° of la^^^4.

A sea of from 100 to 150 fathoms in such an

immense bay as has been conjectured would,

oscillate with a period of three days, and the

observed results are seen to be consistent

with the existence of a deep iftlet, almost

or quite cutting the Antarctic continent in.

two.”

“Such a conclusion is interesting, but it

would not be right,” Darwin wisely &dds,

“to attribute to it a high degree of proba-
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bility, because there are elements of uncer-

tainty on every side.” Still it is one more of

those intensely interesting Antarctic problems •

which emphasise how much need there is

•efor further Polar exploration.

Tidal^observations were taken on board the

Scotia every half-hour from March 25th to

November 2§rd, 1903, when the ship was
• frozen in in Scotia Bay. The device adopted

for recording the tides was a simple one. A
heavy weight with an attached piece of

sounding wire was Towered over the ship’s side,

through a hole in the ice*fltfc in* which* llle
’

Scotia was frozen, to the bottom, which was
here 10 fathoms. This wire was led over a

block sus|)aided to a davit, and at the end of

the wire, on board ship, a second lighter well-

shaped weight with a horizontal base ^was

attached, and was suspended in such a way
that it rose and fell up and down the face of

i w^den scale. The floe in which the Scotia

was froien moved with the tide, the height of

which was thus shown by the position of the

movable weight on the scale.



CHAPTER X
AIMS AND OBJECTS OF MODERN POLAR

exploration

The world shrinks and now there are few
parts of the globe which have not been
traversed. ^

.

say' phrpoHely traversed, for many parts’

traversed have not been explored. A r^ce

across Africa, from Paris to Pekin on a motor
car, or what has been aptly called the ‘‘ boyish
Pole hunt,” can now no longer be* regarded*
as ^serious exploration. In fact, in Polar
exploration especially, people are beginning
to see the comparative uselessness of such
journeys, and rarely can any Polar expcf^Jitior.'

get money unless the leader aiuiouiftes that

such and such scientific investi^tions are to

be made by a staff of experts, and that such
and such scientific results are likely to accrue.

Yet what the mass of the public desire isT*

pure sensationalism, therefore the Polar ex-*

plorer who attains the highest latitude and
who has the powers of making a viyid pict\ire

*

of the difficulties and hardships involved will

be regarded popularly as the hero, and will
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seldom fail to add materially to his store of

worldly welfare; while he who plods on an

unknown tract of land or sea and works there

in systematic and monographic style will

probably not have such worldly success,

unless his*business capacity is such as to allow

him tb turn to his advantage products of

commercial value in the lands and seas he has

•been, exploring*

The general rule, however, *s that the man
of science, opens the way and reveals the

‘treasures of the unknown, and the man of

business follows arul reaps, thp cqjnmercjal^

advantage, and where this is not the case and

the* man of science takes to money-making,

the chances {ire that the world has rather lost

than gained by his transition. It is right,

therefore, that the man of science who has

not the time or the -inclination to devote his

life to the gat|iering of gold should look to

fhose who have this for their chief aim in life

to* support hipi in investigations of the un-

known, or to those who, by the industry of

their ancestors, have more than is necessary

for at feast a life of comfort.

.• In the 'face of these facts it is interesting

to note that there are men of great wealth

and of no narrow interests who nevertheless

<leclare* that they cannot se^ the use of such

exj^ditions.

Ejtactly •the same encouragement that
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Columbus received more than four centuries

ago I Was there ever a more madcap ex-

pedition than that one ? A veritable; nutshell

was to sail westward into the unknown and
was to face dangers beyond all the ppwers of

human conception.
*

If there is not wealth equal to that* of the

New World of Christopher Columbus, there is

no reason to suppose that veiy great wealth

does not exist iifthe Polar Regions, -considering

the increased power given to iqpn by the

advancement of science, which is constantly,

showing ^ew ways and means for discoyerihg

and making use of Nature’s resources.

So far I have been trying to answer 'the

question which the Polar explorer constantly

gets asked him by the business man who ha^

not had any scieutihe training, viz. : What
is(the use of these Polar expeditions ? If the

sole aim is to reach the North or the South

Pole, or to get nearer to it th°an any one has

been before, the answer must be ijiha'c it" is

of little value either to science or commerce.

That is the accomplishment of an athletic

feat only to be carried out by those who have
splendid physical development. Bpt if it

refers to expeditions well equipped with every

means for the scientific survey of a definite

section of the world—be it land or sea—then

the answer is different. To add to the ttore

of human knowledge means iqcp'jased power
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of adding to human comfort. It also means

making another step into the forever un-

fathomable unknown, and it is the duty of the

scientific explorer as a pioneer to investigate

a definite] area of the unknown with a staff

of coBijoetent specialists.

Mfidern Polar exploration must be con-

• ducted in this manner. Having decided

whether one’i/energies are to be applied to the

Arctic or'Antarctic Regions, the explorer has

to make up ‘his mind whether it be land or sea

that*he is about to €X])lorc, and, having deter-

mined that, and being well ^quainted xvit)i
^

the literature of his subject, and having had
previous practical training in the work he is

About to qiidcrtake, he chooses his definite

area. It*may be a large or a small area. It

may.be one that has been previously traversed

and of which a hazy idea' may be had.* It

may be over Jands untrodden by the foot of

man or seas as yet unfathomed. Suppose it

is a detailed jnvestigation of the North Polar

Basin. The explorer must first have a good

ship, built somewhat on the lines of the Scolia

or Fram, for resisting and evading ice pressure,

and, foTlOwing the idea of Nansen’s drift, he

will sail for the Behring Straits, making his

base of departure British Columbia or Japan.

Then* working northward far as possible

thtough tlie pacic ice, the ship will eventually

be heset fh’mly in the autumn or even earlier,
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and, if she be of the right build, with safety.

Now, as far as the ship is concerned, she ;nust

be made snug for the winter, and she becomes

to all intents and purposes a house for the next

three, or maybe four, years. She will drift

right across the North Polar Basin, lanil will

f mergefrom the Polarpack somewhere betfwreen

Greenland and Spitsbergen. The probability

is that she will pass almost if not*'right through

the position of the North Pole. But afi this

may be counted worthless if there is not

complete and thorough equipment of men, in-

struments,, and other material for scientific

'

investigation. The expedition must be for

the thorough examination of the l^olar Basin

—

that is, it must be an expedition fitted out-

primarily for oceanographical research. The
leader of the expedition should be a scientific

mail', and should certainly be one who has

gained knowledge by having carried on

scientific research in one or more departments

in the service of some previous expedition.

He must also be practically acquainted with

the handling of an oceanographical ship.

Without such experience, be he landsman or

. seaman, failure must be the result.
'

.

The scientific staff must include well-trained

men able to organise the work of their various

departments under the co-ordination of the

leader. Astronomy; meteorology, includltag

an investigation of the higher lEtmosphere



241i)lMS*AND OBJECTS/

by means of bjvlloons and kites, as well as sea-

level.observations; magnetism; ocean physics,

includmg an investigation of currents, tempera-

ture, specific gravity at all depths from the

surface to the bottom; bathymetry, including

a complete study of the shape of the floor of

the Polar Basin
;
geology, especially a study of

•the nature of the bottom; biology, an inves-

•tigJvtion of e^ery living thing, those animals

that live 6n the bottom of tJie sea, those who
swim on or near the surface or in intermediate

depths—in short, benthoic, planktonic and
nektonic research ; a study* o^ the • ajgse *nd.

animals that may b^ found in association with

the ice itself) as well as an investigation of

every anirnul or plant above the surface of

*the ocean* Six or eight scientific men would

not be too few to form the scientific staff,

and they must be provided with at I^ast

two laboratories, a scientific storeroom, and
photographic room. The leader himself being

well acquainted with conditions of work in the

Polar Regions, it is not essential that the

scientific staff should be, but it would be an
adyanta^ that his chief-of-staff had some ice

'experienetf, and that he should be able to take

,up the reins the serious illness

or death of thqvlwaa. scientific side of

thf sh'ip shou^iw s

and the’ leader'feAs^^tijtdie^’intQi^di^i^ and

guiding hdhd for b6th0iiiThS7^;n/^)^r ''of the

EXCHANGEAei.f:' AN'.
SALABLE.
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ship must be subject to the leader, and the

crew entirely responsible to the master^ the

leader strongly supporting the master .in this

position. It is questionable how far com-
mercial advantage would be derived from such

an expedition, probably none imme(Uately,''

though almost certainly some to a fhture

generation if not to our own. But the increase:

of human knovrledge by the thorough survey

of a definite area of our globe in a systematic

manner is sufhcient to warrant .such an

expedition being carried out. •

Tihis i^ the cliiei piece of work (in theNoHh
Polar Regions) that remains to be done on an
extensive scale, and which must extend over a

long period of time without a bre^k, and it is

understood that this forms more or less the

programme of Captain Amundsen, who left

Norway in 1910, although by telegrams

received on the outward voyagp of the From,

which is his ship, it appears doubtful whether

he is not going to confine his attentions to the

Antarctic Regions instead ! But there is much
Arctic work to be done in other directions, such

as, for instance, the work that the Prince of

Monaco has been carrying on in the Exploration

of the upper atmosphere, or the detailed survey

of a definite area fit land or sea, and general

oceanographical research ; also such detailed

survey work as has been carried out' by®thc

three Scottish Expeditions during the years
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1906, 1907, 1909, in Prince Charles Foreland.

(See Scottish Geographical Magazine, vol. xxii,

19d6„ p. 385; vol. xxiii, 1907, pp. 141-166,^

319, *490.) This island, about 54 miles long*

and ^about 6 miles wide, forms a considerable

pari; (rf the west coast of the archipelago of

Spitsbergen. Prince Charles Foreland, named
after Charles, son of James VI of Scotland,

has been kdown to exist for more than 800
yeaA, yet there has been practically complete

'gnorai^pe of its form, geology, fauna and flora.

Ships passing fear to approach its coasts on
ujcount of unknown and />ften jmagjnary,

dangers. Science ^demanded thorough inves-

tigation of this unknown land, and some
have beep trying to satisfy this demand of

the world of science. What is the result ?

Already, before the work is complete, com-
merce has followed on the heels of science,

and before the Scots left the island in 1907,

Norwegian hunters set up three houses for

the* wipter.^ The Scottish Expedition carried

on a considerable amount of local hydro-
graphic work, especially in Foul Sound and
in the vicinity of some of the anchorages,

and pOw ships can approach with greatea

safety the coasts of this previously unknown
land which, until recently, they have justly

feardd so much. Many, other instances of

W)rk of this kind could be quoted that have
be^n carrietl, on during recent years and is still
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being continued. Leigh Smith, Baron Nor-

denskjold, Nansen, Nathorst, the Prince of

,

Monaco, the Duke of Orleans, and Amundsen

may be numbered among others as pioneers of

systematic scientific research in tl'<* Arctic

Regions,

It would be of interest to take the chait of

the Arctic Regions and to enumerate the

different parts that yet remain t6' be explored

—^their name is fegion. The Beaufort "Sea,

and the islands and channels to the north of

the American continent, off« especially a splen-

did field for tcfpographical, hydrographical,

biological, geological and other research.

Much valuable work is to be accomplished

by a series of stations set up in strategic

places for biological research, and the same

may be said for magnetism and meteorology

—

especially if associated with investigation of

the higher atmosphere. Denmark deserves

great credit for recently setting up a biological

station in Davis Strait in the manner here"

indicated. This has been accowiplished by

the generosity of Justice A. Hoek, and is

backed up by an annual grant of £600 from t^
Danish Government towards its maintenance

{Scottish Geographical Magazine, vol. xxi,

No. 2, 1903; No. 5, 1905; vol. xxii. No. 4,

1906). Similar stations could with 'little

difficulty be set up in Spitsbergen, * Fra'ftz

Josef Land, Novaya Zeralya, and ptfssibly also
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in Jan Mayen, East Greenland, and the shores

of northern Canada and Siberia. This form

of research is one of the most valuable forms

of exploration yet to be accomplished. The
station should in each case be provided with

a moderate-sized steam or motor launch.

Now, turning our attention to the South

Polar. Regions, we find the most interesting

field ip the \TOrld for exjilojation, especially

with modern methods. Almost everything

south of* 40° S. requires thorough investi-

gatioh and overhauling, and vast stores of

inforroation are to be gatherci^ both from «ca

andjand. And let .us not neglect too much
the sea, more especially since we are a sea-

faring and *a-loving nation. The pride and

glory of orlt past is largely due to the intrepidity

and alertness of our searhen. Yet with all

this, not only the public generally, but even

many scientifia people think much more of an

*acci4fntal discovery of land than of any

amount •of hard, plodding work carried on

at sea. So ihuch so that if an expedition

inves^gates 150 miles of unknown land it is

said to have made “ important geographical

•'discoveries,” whereas, if it investigate, with

«equal if not greater detail, 160 miles of

unknown sea, it will be said that the expe-

di^on ma(le “ np geographical discoveries.”

The. reason is that, especially in Britain, few

people realty appreciate a map, so notoriously
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bad is the teaching of geography and so

little is it encouraged. The ordinary . atlas

simply paints a blue colour over the ’surface

of the sea,, and will give for its series of special

maps political land areas, and these even

without any interpretation of the' “‘why

and the “ wherefore.” In these maps care

is taken to omit as mueh of the sea as possible

compatible with^ a certain rectangular, space,-

and the sea that is shown is merely a meaning-

less pale blue wash. Scarcely any attempt

whatever is made to ^ow whether these

stretches '^of sop. are deep or shallow, clear or

muddy, brown or blue, rough or smooth;

there are few indications of currents—ti’dal

or otherwise. In many ways, ift spite of an
increasing number of scientific ships sailing

over the ocean, we tend not only to care less

an^ less about the sea, but actually in some
ways to know less about it. * To the great

20,000-ton leviathan going twenty to t\yenty-

five knots, weather conditions, currents, etc., of

vital importance to smaller and less powerful

craft are of little significance—^these monsters

race through everything. The thousands of

passengers in these ships make a voyage and
know no more about the sea over which they

have travelled than if they had been staying

in a palatial hotel ashor?. In .these days

ships go on definite tracks and repeat t'heit

voyage year after year over exAetly the ^ame
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narrow belt of sea ; those on board know
noticing of the ocean outside that belt of

80 miles in breadth. In the old days

sailing vessels were driven hundreds and even

thousands of miles off direct tracks, and saw
actually much more than we do nowadays,

espdiially since the vessels were slower and
smaller, and the surface of the sea more readily

accessible tothose on board.
.
Thus the stories

of'great sea monsters might not be so fabulous

as supposed, though those in small craft and
without scientific training might possibly get a

so'mewhat exaggerated idea thodr, size, and

shape.

' In the Antarctic and subantarctic Regions

.great opportunities present themselves both

for a study of the sea and the land, and to the

writer’s mind it is a study of the subantarctic

and then Antarctic seas that is at pr&ent

most urgent^ including an exploration and
definition of the southern borders of those
» '

seas. «
,,

I say, designedly, the southern borders of

those seas, and not the outline of Antarctica

or tile coast-line of the Antarctic continent,

because* it is from the oceanographical .stand'^

point that I believe we should make this

attack in the first place and to a much larger

eirteht than heretofore. The early navigators

attacked the south in this manner, and,

more rece/Itly, with modem scientific methods,



248 POLAR EXPLOKATKIn
the ChalUnger, Valdivia, Belgica, Scotia and
Pourquoi-pas?. Only the last three vessels
have done serious biological and physical
work south of the Antarctic Circle, arid the
Scotia alone in the great depths in very high
southern latitudes.

More than anything that is required'' is a
new expedition on the same lines as the Scotia,

and the author .is ready to organise such, an
expedition as soon as funds are provided.
Such an expedition should be provided with
one- ship of about 250 to- 300 tons register,,

and., shquld ca^y a complement of about
thirty-six men, including six men of science.
The vessel must be provided with all the
most modem oceanographical equipment,,
and must be prepared to work hr depths
exceeding 8,000 fathoms. A definite area
musl be selected, and I should choose for the
new Scottish Expedition, which hopes to set
sail in 1912, the region south of 40° S. iij the
South Atlantic Ocean, avoiding^ tho tracks
of the Scottish National Antarctic Expedition
in 1902—4, but complementing and sqpple-
menting the Scotia explorations. A suitable
base from which to commence operations is

Buenos Aires. A start from there should
be made in the early spring—say not later
thmi August 1st—a zigzag course .under sail

could then be steered between latitudes.
40“ S. and 55“ S., a visit to Gough Island .and
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the other ‘islands of the Tristan d’Acunha

Groijp being included; a double or treble line

of soundings, with a regular series of physical

observations at each station, should be made,

and the trawl should be lowered two or three

'tim^elrery week. No haste is required on

this Voyage; the vessel would be going before

the westerly winds under sail the whole time,

coal being hifsbanded fpr handling the vessel

during sounding, trawling, etc. Cape Town
would lie the first port of call, and thus a

belt*of 1,000 miles* in width, over 8,500 miles

in ‘length would be covered, whero (,witl^ the

exception o| some, soundings and trawlings

ntede by. the 'Scotia in 1904) no oceanographical

work has bqen done at all. Whilst crossing the

“ Scotia Rise,” which the Scottish Expedition

discovered as an extension of the Mid-Atlantic

rise 1,000 miles farther to the south, it wbuld

be interesting and important to attempt by

means of grippers to obtain samples of the

lx)ck$ itk siiu^ of which this rise is built. At

Cape Town^all the scientific material and the

first copy of the scientific logs should be sent

home in case of accident to the ship in her

^second a precaution that should always*

be taken by every expedition. The ship and

all her gear would be thofoughly overhauled,

and she would be filled* up with coal and

provisions. Her* next course would be for

tha.SouthP Sandwich Group, and an arrange-
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ment should be made for a vessel-with coal

and fresh food to meet her there. Here the

special object is to carry on the bathymetrical

survey in the region where opinion is divided

as to whether deep or relatively shallow .water

exists, namely, that portion cautiously 'mu’-ked

in the Scottish chart {Scottish Geographical

Magazine^ vol. xxi, 1905, pp. 402-412) lying

between the south end of the “ )Scotia l^ise
”

and the Sandwich Group. This is of vital

importance in the study of contineiltal con-

nections. A short time would be spent in

the South •Sand^ifth Group, especially with a

view of obtaining a knowledge of .the geology

and natural history of the islands. . Having
filled up with coal, a cruise eastward to Bouvet

Island should be made to detemnne more
definitely whether or no there is a rise

connection ” between the Sandwich Group and

that island, and also with the, south end of

the “ Scotia Rise.” From Bouvet Isjland

a southerly course should be steered towards

the southern boundary of the Biscoe Sea

and a thorough connection made between

the Valdivia and Scotia bathymetrical surveys.

-In March it would be necessary to .decide

whether the expedition was to winter in the

south, but in no circumstances, if it can pos-

sibly be avoided, should the §hip wipter. S^e

is there for oceanographical research, and mhst

not be turned into a harbour hulk. Accid,ents
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will happen! and she might be beset and forced

to winter, for which she must be thoroughly

prepared. But if there is a wintering, it should,

if possible, be by a party of about half-a-dozen

men i]\a house on shore.

• Thii^ project for Antarctic exploration does

not iSid itself in the least to the attainment

of a high latitude. It is almost certain, in

fact, that the«hip in question would not pass

the . 7Sth • parallel of latitficle, and it is

more tha|n probable that it would pass little

beyond 70* S., but^here is no doubt that for

systematic serious scientific .work, this w’qpld

be one* of thp most profitable forms of Ant-

arotfe explorS,tion that we could undertake.

A single example is again taken of what is

to be donn in Antarctic seas, but it might be

pointed out that half-a-dozen ships doing

this same work in similar but different arbas

all round the South Pole would all obtain

msults x>i the highest importance.

•As *reg^rds
^
land work in the Antarctic

Regions, -iifii^an be undertaken more satis-

factorily after we have obtained a more

definite idea of the coniines of the Great

^utheiji*. Ocean around Antarctica. At

present there is too much hazy conjecture,

and we find what one believes to be part of

Antarctica itself another declares to be an

island. 'Bui the fand work has begun, and

to tijp keen«landsman there is no reason why
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it should not be going ahead. In the past the

splendid land journeys of Scott and ArmitagC'

have given us the first definite idea of the

interior of Antarctica, and Shackleton has

been able to make further most important

additions to our knowledge of tht t^terjjcAr

of the Antarctic continent. Similar *ihland

as well as shore expeditions, such as that

suggested by Dr. Forbes Mackay {Geographical;

Journal, Januaiy 1911), should be nfiade at

many points all round the Antarctic^'ontinent,

but any expedition of t^jiis kind must peces-;

sarily ha^ve a gopd base station and be. sup-

ported by a ship. The retention of a ship

at the base is entirely unnecessary, though,

as indicated previously, ice conditions might

unwillingly entrap the vessel, in fWhich casif;

she must be propeily prepared for wntering.

Valuable land work could be carried out

by a party accompanying this expedition to

the Weddell and Biscoe !^eas. Here the

coast-line of Antarctica will prqbaBly be

found to lie somewhere between •,<?’ S. and
75° S. and to run in a more or less east and
west direction. Having found a suitable

anchorage, and the house being set wi^
a complete establishment for met^rology^'

magnetism, biology, and other scientific in-

vestigations, the,, party would make' inland

excursions towards the south. Should there

be sufficient funds, it would be well to!];uive
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a second.ahip for the express purpose of carry-

ing an extra supply of stores and a house,

ratlxes than lumber up the oceanograplucal

ship with all this material. If the lie of the

land-,be found to be as expected, a serious

^tteiypt would be made to cross the Antarctic

•Coiitinent and to emerge somewhere along

^h»yoast of thtf Ross Seethe journey being

made molte^or less ^ongithe meridian of

Greenwich on the Atlantic side, and con-

tinuinglpn)about the 180th meridian on the

Paqific side. Such a journey would be of

'm<^ intrinsic value than,a journey towards

the South ^fole and back, it would give a
complete sebtional idea of the continent of

.
Antarctica/ and the expedition would never

be coveoRg the same ground a second time*

This is a big project,* and one would have to

face the chances of failure, but it ougRt to

be attempted. Already England and Japan
are in the/ field, and Germaiw and Australia

'are ready^ jtart, and it is hojJbd that Scotland

once jjaw^lill shortly be cnabieVi to join hands
in co-opemtive exploration to tli^^Antarctic

Regions. Shackleton and Scott have wisely led

'the^ij^y. by actually trying motor power, which
the author has been advocating for many years,

for the accomplishment . of such a journey.

It is* an experiijient; it jnay fail, but it is

mtire Nkety to succeed, and even if it fails it

be one «tep in advance towards the use
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of motor power in future Polar eJiJ»cditions.

All such pioneer attempts must take tjieir

chance of success or failure in a new applica-

tion given to us by the advance of science.

This area, where Bellingshausen and Biscoe

almost a century ago have alone givtn<;.^s

clue, strengthened by the investigation^ 'ol
*

Ross and of the fcotia, offers an “espcticlly

.

fine field for meteorological and magnethcu

research. This is because of the system-

atised series of meteorological stal<lor4 which

exist to the north-westward of the region

right up ,to the South American continent^

thanks to the efforts of the Scotia and of the

energetic Argentine Republic that" has backed

up and continued the work of that expedition.

Such an expedition will give a very complete

idea of the meteorology and magnetism of the

Soutfi Polar Regions in all western longitudes,

and in meteorology especially is required a

systematic and synchronous series c f observa-

tions such as are here indicated.

The world 'shrinks, but, after^’al1,^'*his is

only from 'tfie point of view of those who do
not look into futurity. Each scientific inves.

ligation leads to the discovery of new*scientific

facts and problems not only unknown, but

often entirely unconceived. Newer and wider

fields for investigaHon wilLoffer themselves

in the future than in the past; ratlhei^ th^n,

should we say, the world expands!'*
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